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Ernest Johnson

Director, Utilities Division
Arizona Corporation Commission
1200 West Washington St.
Phoenix, Arizona 85007

RE: ARIZONA PUBLIC SERVICE COMPANY TEN-YEAR PLAN
Docket No. E-OOOOOD-09-0020

Dear Mr. Johnson: ‘

In compliance with A.R.S. § 40-360.02, enclosed please find Arizona Public Service Company's ("APS")
2009-2018 Ten-Year Plan for major transmission facilities, which includes the internal planning criteria and system
ratings as required by Arizona Corporation Commission (“ACC”")Decision No. 63876 (July 25,2001). The Ten-Year
Plan as well as other APS reliability-related infrastructure investments are premised on a number of

assumptions including future growth, resource mix, the regulatory treatment of such investments by the ACC and
the Federal Energy Regulatory Commission ("FERC"), other state and federal policies affecting transmission, and,
of course, APS's ability to finance large investments of this nature on commercially-reasonable terms.

The 2009-2018 Ten-Year Plan describes planned transmission lines of 115 kV or higher that APS may construct
over the next 10 years. This Ten-Year Plan includes approximately 181 miles of new 500 kV transmission lines,
96 miles of new 230 kV transmission lines, 6 miles of new 115kV transmission lines, and 15 new bulk
transformers. The APS investment needed to construct these projects is currently estimated to exceed

$990 million. When completed, these projects are expected to add approximately 2,000 MW of additional
Extra-High Voltage scheduling capability, as well as 3,008 MW of import capability into the Metropolitan Phoenix
Area and 232 MW of import capability into Yuma. These new transmission projects, coupled with additional
distribution and sub-transmission investments, will support reliable power delivery in APS's service area, Arizona,
and in the western United States.

If you or your staff have any questions regarding the enclosed information, please contact Jeff Johnson at
(602) 250-2661.

Sincerely,

ALA L

land R. Snook ' '
Arizona Cororation Commission
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John Foreman, Assistant Attorney General i 009
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ARIZONA PUBLIC SERVICE COMPANY
2009-2018
TEN-YEAR PLAN

GENERAL INFORMATION

Pursuant to A.R.S. § 40-360.02, Arizona Public Service Company (“APS”) submits its
2009-2018 Ten-Year Plan. Additionally, pursuant to Arizona Corporation Commission
(“Commission™) Decision No. 63876 (July 25, 2001) concerning the first Biennial Transmission
Assessment, APS is including with this filing its Transmission Planning Process and Guidelines
and maps showing system ratings on APS’ transmission system. The Transmission Planning
Process and Guidelines outline generally APS’ internal planning for its high letage and extra-
high voltage transmission system, including a discussion of APS’ planning methodology,
planning assumptions, and its guidelines for system performance. The system ratings maps show
continuous and emergency system ratings on APS’ extra-high voltage system, and on its Metro,
Northern, and Southern 230kV systems.

This 2009-2018 Ten-Year Plan describes planned transmission lines of 115kV or higher
voltage that APS may construct, or participate in, over the next ten-year period. Pursuant to
A.R.S. § 40-360(10), underground facilities are not included. There are approximately 181 miles
of 500kV transmission lines, 96 miles of 230kV transmission lines, 6 miles of 115kV
transmission lines, and 15 bulk transformers contained in the projects in this Ten-Year Plan
filing. The total investment for the APS projects and the anticipated APS portion of the
participation projects as they are modeled in this filing is estimated to be approximately $990
Million and the projects will add an expected 2000 MW of additional EHV scheduling capability.

Also, over the next ten years the import capability into the Phoenix area will increase by 3008




MW, while the import capability into the Yuma area will increase by 232 MW. The following

table shows a breakdown of the projects contained in this Ten- Year Plan.

Projects in Ten-Year Plan
500KV transmission lines 181 miles
230KV transmission lines 96 miles
115KV transmission lines 6 miles
Bulk Transformers 15
Total Investment $ 990 Million
EHV Scheduling Capability | +2000 MW (+28 %)’
Total Phoenix Area Import +3008 MW (+22 %)’
Yuma Area Import +232 MW (+39 %)’

I Based on 2008 values.

Also, some of the previously reported facilities that have been completed, canceled, or
deferred beyond the upcoming ten-year period are not included. The projects at the end of this
Ten-Year Plan that have in-service dates of To Be Determined (TBD) are projects that have been
identified, but are either still outside of the ten-year planning window or their in-service dates
have not yet been established. They have been included in this filing for informational purposes.
A summary of changes from last year’s plan is provided below, along with a list of projects that
have been added to this year’s Ten-Year Plan. Also, a section is included that briefly describes
any projects that are still in the feasibility planning phase.

For the convenience of the reader, APS has included system maps showing the electrical
connections and in-service dates for all overhead transmission projects planned by APS for
Arizona, the Phoenix Metropolitan Area, and the Yuma Area. Written descriptions of each
proposed transmission project are provided on subsequent pages in the currently expected
chroﬁological order of each project. The line routings shown on the system maps and the

| descriptions of each transmission line are intended to be general, showing electrical connections

and not specific routings, and are subject to revision. Specific routing is recommended by the



Arizona Power Plant and Transmission Line Siting Committee and ultimately approved by the
Commission when issuing a Certificate of Environmental Compatibility and through subsequent
right-of-way acquisition. Pursuant to A.R.S. § 40-360.02, this filing also includes technical
study results for the projects identified. The technical study results show project needs which are
generally based on either security (contingency performance), adequacy (generator
interconnection or increasing transfer capability) or both.

APS participates in numerous regional planning organizations and in the WestConnect
organization. Through membership and participation in these organizations the needs of
multiple entities, and the region as a whole, can be identified and studied. This allows for the
potential of maximizing the effectiveness and utilization of new projects. Regional organizations
that APS is a member of include the Western Electricity Coordinating Council (WECC), the
Southwest Area Transmission Planning (SWAT), and WestConnect which established a formal
sub-regional transmission planning process during 2007. The plans included in this filing are the
result of these coordinated planning efforts. APS is open to other entities participating in any
existing or future planned projects. As a participant in the SWAT-Southeastern Arizona
Transmission Study (SATS) subcommittee APS is working with other stakeholders in Cochise
County to develop a transmission plan that will address the recommendations in the 2008
Biennial Transmission Assessment (BTA) regarding providing continuity of service.

As part of its planning process, APS also is evaluating the potential for renewable
development ahd associated transmission. In response to the Fourth Biennial Transmission
Assessment Decision (Decision No. 69389), on August 6, 2008, the Joint Biennial Transmission
Assessment Report on Renewables and Available Transmission Capability was submitted to the
Commission on behalf of APS, Salt River Project, Tucson Electric Power, and Southwest

Transmission Cooperative. That report described the collaborative efforts and analysis that was



completed with Southwest Area Transmission Sub-Regional Planning Group to address
transmission for renewable resources including an assessment of Available Transfer Capacity, a
description of locations, and the amount of transmission needed to bring renewable resources to
load. In addition, in response to the Fifth Biennial Transmission Assessment Decision (Decision
No. 70635), in collaboration with other utilities, APS will develop plans to identify future
renewable transmission projects and develop plans and propose funding mechanisms to construct
the top three renewable transmission projects. APS has begun its process to analyze these
renewable transmission projects in collaboration with other utilities. Because the study is still in
progress, its findings are not included in this 10-Year Plan. However, the results will be filled
with the Commission no later than October 31, 2009, and included in the Sixth Biennial
Transmission Assessment, as required by Decision No. 70635.

APS believes that the projects identified in this 2009-2018 Ten-Year Plan, with their
associated in-service dates, will ensure that APS” transmission system meets all applicable
reliability criteria. Changes in regulatory requirements or underlying assumptions such as load
forecasts, generation or transmission expansions, economic issues, and other utilities’ plans, may
substantially impact this Ten-Year Plan and could result in changes to anticipated in-service
dates or project scopes. Additionally, future federal and regional mandates may impact this Ten-
Year Plan specifically and the transmission planning process in general. This Ten-Year Plan is
tentative information only and, pursuant to A.R.S. § 40-360.02(F), is subject to change without
notice at the discretion of APS, based on land usage, growth pattern changes, regulatory or legal

developments, or for other reasons.



Changes from 2008-2017 Ten-Year Plans

The following is a list of projects that were changed or removed from the Ten-Year plan
filed last year, along with a brief description of why the change was made.

e Dugas loop-in of Navajo-Westwing 500 kV line

The 2008-2017 Ten-Year plan has the VV01 loop-in of the 500 kV Navajo-Westwing
line. In the 2009-2018 Ten-Year plan, the VVO01 substation has been renamed and
referred to as the Dugas substation.

e Sun Valley-Trilby Wash 230 kV line and Palm Valley-TS2-Trilby Wash 230 kV line

In the 2009-2018 Ten-Year plan, the TS1 substation has been renamed and referred to
as the Trilby Wash substation.

e TS12 loop-in of Saguaro-Casa Grande 230 kV line

The 2008-2017 Ten-Year plan has the SE10 loop-in of the 230 kV Saguaro-Casa
Grande line. In the 2009-2018 Ten-Year plan, the SE10 substation has been renamed
and referred to as the TS12 substation.

e Desert Basin-Pinal Central 230 kV line and Sundance-Pinal Central 230 kV line

In the 2009-2018 Ten-Year plan, the Pinal South substation has been renamed and
referred to as the Pinal Central substation.

e Palo Verde Hub-Sun Valley 500kV line

In the 2009-2018 Ten-Year plan, the Harquahala Junction switchyard has been
renamed and referred to as the Delany switchyard.

e In-service Date Changes

The latest load forecasts and planning studies show that the in-service dates for a
number of projects can be delayed. Due to the state-wide slow-down in the economy

and the housing market, the load growth in the APS service territory will be




signiﬁrcantlyilower in the next few years than was forecasted in the prior years. The

‘ slower growth in electrical demand means the need dates for a number of the
transmission projects listed in the 2008-2017 Ten-Year plan can be pushed out further
into time without impacting the reliability to existing and new customers. The

delayed projects are listed below:

Project Name Previous in-service date | New in-service date
Palo Verde Hub-Sun Valley 500kV line 2010 2014
Sun Valley-Trilby Wash 230kV line 2010 2014
Palm Valley-TS2-Trilby Wash 230kV line | 2010 2015
Sun Valley-TS9 500kV line 2012 2016
Flagstaff 345/69kV substation 2010 2012
Mazatzal 345/69kV substation 2011 12013
Desert Basin-Pinal Central 230kV line | 2011 2013
Sundance-Pinal Central 230kV line 2011 2013
. TS12 230/69kV substation 2011 2012
Palo Verde Hub-North Gila #2 500kV line | 2012 2014
North Gila-TS8 230kV line 2012 2014
Jojoba 230/69kV substation 2013 TBD
Avery 230/69kV substation 2013 TBD
TS2 230/69kV substation 2011 TBD

* It should be noted that in-service dates shown in this table are based on load projects, not potential interconnections. New
generation interconnections may accelerate the in-service date.

New Projects in the 2009-2018 Ten-Year Plan

o Bagdad 115 kV Relocation Project.

This project is a relocation of an existing 115 kV line. The existing Bagdad 115kV
line needs to be relocated due to activities of the mining operation being expanded

into the area where the line is currently located.



Conceptual Projects in the Feasibility Planning Phase

The following projects, described below for informational purposes, are still in a
preliminary planning phase. These projects will be coordinated with resource options
and plans.

¢ Northeastern Arizona — Phoenix Metropolitan Area 500kV line

Additional transmission capacity is being explored between the northeastern area of
Arizona and the Phoenix Metropolitan area. It is being studied as a means to provide
access to additional resources, specifically wind resources. The scope and timing for
this project is still under study.

o Palo Verde Area To Valley Transmission Capacity

Additional transmission capacity will be needed from the Palo Verde area (which
here includes the Palo Verde, Hassayampa and futurc Delaney substations as well as
the Gila Bend area) to the Phoenix load center. This transmission capacity is a robust
component of the overall APS transmission and resource need. The Palo Verde area
provides access to existing and potential new gas resources. Additionally, the area
around and west of the Palo Verde area contains some of the best solar resource in the
country. APS expects that at least a portion of the future solar resources specified in
the resource plan will be developed in relatively close proximity to this area and will
be supported by this transmission capacity. APS expects to require additional Palo
Verde transmission capacity, beyond what is shown in this plan, to deliver these
resources to load and currently expects to require this additional capacity in the 2017-

2018 timeframe.
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Transmission Plans 2009 -2018

Project Name: Sugarloaf loop-in of Coronado - Cholla 500kV line
Planned In-Service Date: 2009
Project Sponsor: Arizona Public Service

Other Participants: SRP

Voltage Class: 525kV AC
Facility Rating: 240 MVA
Point of Origin: Coronado - Cholla 500kV line; Sec. 9, T14N, R21E

Point of Termination:  Sugarloaf 500/69kV substation to be in-service in 2009; Sec. 9, T14N, R21E

Intermediate Points of
Interconnection:

Length of Line (in miles): Less than 1 mile

General Route:

The Sugarloaf substation will be constructed adjacent to the existing Coronado-Cholla 500kV line.

Purpose of Project:

This project is needed to provide the electrical source and support to the sub-transmission system to serve the need for
electric energy in Show Low and the surrounding communities. The project will improve reliability and continuity of
service for the growing communities in the area. The Sugarloaf substation will interconnect into SRP's Coronado-Cholla
500KV line, therefore SRP will construct, own, and operate the new Sugarloaf 500kV switchyard. APS will construct, own,
and operate the 500/69kV transformer and 69kV substation.

Schedule:

Construction Start: 2008

in-Service Date: 2009

Permitting / Siting Status:

It is not anticipated that a Certificate of Environmental Corﬁpatibility will be needed for this project.

Page 13 of
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Transmission Plans 2009 -2018

Project Name: Milligan loop-in of Saguaro-Casa Grande 230kYV line
Planned In-Service Date: 2009
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: 188 MVA
Point of Origin: Saguaro-Casa Grande 230kV line; Sec. 18, T8S, R8E

Point of Termination:  Milligan substation to be in-service by 2009; Sec. 18, T85, R8E

Intermediate Points of
Interconnection:

Length of Line (in miles): Less than 1 mile

General Route:

‘ The Milligan 230/69kV substation will be constructed adjacent to the Saguaro-Casa Grande 230kV line.

Purpose of Project:

This project is needed to provide the electrical source and support to the sub-transmission system to serve the need for
electric energy in southern Pinal County, in the Eloy area. The project will also increase the reliability and continuity of
service for those areas.

Schedule:

Construction Start: 2008

In-Service Date: 2009

Permitting / Siting Status:

It is not anticipated that a Certificate of Environmental Compatibility will be needed for this project.

Page 14  of
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Transmission Plans 2009 -2018

Project Name: Dugas loop-in of Navajo - Westwing 500kV line
Planned In-Service Date: 2009
Project Sponsor:  Arizona Public Service

Other Participants: None

Voltage Class: 525kV AC
Facility Rating: 240 MVA
Point of Origin: Navajo-Westwing 500kV line; approximately Sec. 24, T12N, R2E

Point of Termination: ~ Dugas substation to be in-service by 2009; approximately Sec. 24, T12N, R2E

Intermediate Points of
Interconnection:

Length of Line (in miles): Less than 1 mile

General Route:

The Dugas substation will be constructed adjacent to the Navajo-Westwing line.

Purpose of Project:

This project is needed to provide the electrical source and support to the sub-transmission system to serve the electrical
needs in the Verde Valley and Prescott areas. Also, the project will result in increased reliability and continuity of service for
the Verde Valley and Prescott areas.

Schedule:

Construction Start: 2008

In-Service Date: 2009

Permitting / Siting Status:

It is not anticipated that a Certificate of Environmental Compatibility will be needed for this project.

Page 15 of 38




Transmission Plans 2009 -2018

Project Name: Bagdad 115kV Relocation Project

Planned In-Service Date: 2010

Project Sponsor: APS

Other Participants: Freeport McMoRan Copper and Gold Inc.

Voltage Class: 115kV AC
Facility Rating: 430A
Point of Origin: Bagdad Capacitor substation; Sec. 10, T14N, ROW

Point of Termination: ~ Bagdad Mine substation; Sec. 31, T15N, R9W

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 5.5 miles

General Route:

Beginning at the existing APS Capacitor substation and extending in a southwesterly direction for approximately 1.5 miles,
then turning in a northwesterly direction approximately 4 miles to the existing Bagdad Mine substation. The project
primarily crosses federal BLM lands, private lands (owned by the mine) and a short segment on Arizona State Trust Lands.

Purpose of Project:

Freeport McMoRan Inc. (FMI) has future plans to expand the mine in the location of the existing 115kV transmission line.
They have requested that APS move the line in a southerly direction beyond the limits of the planned expansion.

Schedule:

Construction Start: 2009
In-Service Date: 2010

Permitting / Siting Status:

APS plans to file an application for a CEC in the first quarter of 2009.

Page 16 of 38



Transmission Plans 2009 -2018

Project Name: TS9 - Pinnacle Peak 500kV line
Planned In-Service Date: 2010
Project Sponsor: Arizona Public Service

Other Participants: SRP

Voltage Class: 525kV AC
Facility Rating: To be determined
Point of Origin: TS9 substation to be in-service by 2010; Sec. 33, T6N, R1E

Point of Termination:  Pinnacle Peak substation; Sec. 10, T4N, R4E

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 26 miles

General Route:

South from TS9 substation approximately 2 miles, generally paralleling the Navajo-Westwing 500kV lines, then turning east
at approximately Dove Valley road to approximately Interstate 17. At Interstate 17 the line heads south to Happy Valley
road where it turns east to the Pinnacle Peak substation, paralleling the existing 230kV transmission line corridot.

Purpose of Project;

This project is a result of joint planning through the SWAT forum. The project is needed to increase the import capability to
the Phoenix Metropolitan area and the export/scheduling capability from the Palo Verde area to provide access to both
solar and gas resources. The project also strengthens the transmission system on the east side of the Phoenix Metropolitan
valley. The project is anticipated to be a joint participation project with APS as the project manager. The loop-in of the
Navajo-Westwing 500KV line into the TS9 substation will be a part of the project. Also, the line will be constructed as
500/230kV double-circuit capable, with the TS9-Raceway-Avery-TS6-Pinnacle Peak 230kV line as the 230kV circuit.

Schedule:

Construction Start: 2008

In-Service Date: 2010

Permitting / Siting Status:

Certificate of Environmental Compatibility issued on 2/13/07 (Case No. 131, Decision No. 69343, TS9-Pinnacle Peak 500/230kV
Project).
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Project Name: TS9 - Raceway - Avery - TS6 - Pinnacle Peak 230kV line
Planned In-Service Date: 2010
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: 3000 A

Point of Origin: TS9 230kV substation to be in-service by 2014; Sec. 33, T6N, R1E

Point of Termination: Pinnacle Peak substation; Sec. 10, T4N, R4E

Raceway substation; Sec. 4, T5N, R1E
Avery substation in-serviceTBD; Sec. 15, T5N, R2E
TS6 substation to be in-service by 2012; Sec. 8, T4N, R3E

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 27 miles

General Route:

South from the TS9 substation to the existing Raceway substation, then south from Raceway approximately 1 mile,
paralleling existing transmission lines. Then east approximately 9 miles, paralleling Dove Valley Road to the location of the
future Avery substation. From Avery the line will continue east along Dove Valley Road to Interstate 17. At Interstate 17 the
route will head south 5 miles, generally paralieling the west side of Interstate 17 until Happy Valley Road. The line will turn
east, generally parallel to the existing 230kV transmission line corridor, for approximately 10 miles to the existing Pinnacle
Peak substation.

Purpose of Project:

This project is needed to serve the need for electric energy in the area immediately north of the Phoenix Metropolitan area
and the northern portions of the Phoenix Metropolitan area. Additionally, improved reliability and continuity of service will
result for the growing communities in the area; such as Anthem, Desert Hills, New River, and north Phoenix. The in-service
date for the 500/230kV transformer at TS9 is currently scheduled for 2014. The in-service date for the TS6 substation is
currently scheduled for 2012. The in-service date for the Avery substation is currently outside the ten year planning
horizon. The in-service dates for the substations and 500/230kV transformer at TS9 will be continuously evaluated in future
planning studies.

Schedule:

Construction Start: 2008
In-Service Date: 2010

Permitting / Siting Status:

Certificate of Environmental Compatibility was issued2/13/07 (Case No. 131, Decision No. 69343, TS9-Pinnacle Peak 500/230kV
Project).
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Project Name: 345/69kV Interconnection at Western's Flagstaff 345kV bus

Planned In-Service Date: 2012

Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 345kv AC
Facility Rating: 200 MVA
Point of Origin: Western's Flagstaff 345kV substation; Sec. 24, T21N, R9E

| Point of Termination: A new Flagstaff 69kV substation to be in-service by 2012; Sec. 24, T21N, R9E

Intermediate Points of
Interconnection:

Length of Line (in miles): Less than 1 mile

General Route:
‘ A 345/69KkV transformer will interconnect into Western's Flagstaff substation.

Purpose of Project:

This project is needed to provide the electrical source and support to the sub-transmission system to serve the need for
electric energy in APS's northern service area. The project will provide increased reliability and quality of service for the
growing communities in northern Arizona.

Schedule:

Construction Start: 2010

In-Service Date: 2011

Permitting / Siting Status:

It is not anticipated that a Certificate of Environmental Compatibility will be needed for this project.
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Project Name: TS12 loop-in of Saguaro-Casa Grande 230kV line
Planned In-Service Date: 2012
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: 188 MVA
Point of Origin: Saguaro-Casa Grande 230kV line; approximately Sec. 17, T10S, R10E

Point of Termination:  TS12 substation to be in-service by 2012; Sec. 17, T105, R10E

Intermediate Points of
Interconnection:

Length of Line (in miles): Less than 1 mile

General Route:

The TS12 230/69kV substation will be constructed adjacent to the Saguaro-Casa Grande 230kV line. Approximately 2 miles
west of the Saguaro Generating Facility.

Purpose of Project:

This project is needed to provide the electrical source to serve the need for electric energy in southern Pinal County. The
project will also increase the reliability and continuity of service for those areas.

Schedule:

Construction Start: 2011

In-Service Date: 2012

Permitting / Siting Status:

It is not anticipated that a Certificate of Environmental Compatibility will be needed for this project.
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Project Name: Desert Basin - Pinal Central 230kV line
Planned In-Service Date: 2013
Project Sponsor: Salt River Project

Other Participants: Arizona Public Service

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: Desert Basin Power Plant Switchyard; Sec. 13, T6S, R5E

Point of Termination:  Pinal Central substation to be in-service by 2011; Sec. 30, T6S, R8E

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 21 miles

General Route:

From the Desert Basin Generation Station, in Casa Grande near Burris and Kortsen Roads, approximately 6 miles generally
south and east to a point on the certificated SEV 500kV line near Cornman and Thornton Roads (vicinity of the proposed
CATSHVO3 Substation). Then the 230kV line will be attached to the 500kV structures for approximately 15 miles to the
proposed Pinal Central Substation south of Coolidge, AZ.

Purpose of Project:

The project will improve the reliability of the 230kV system in the region by reducing the loading on existing lines in the
area; increase local area system capacity; create one of the 230kV components of the CATS-HV proposed transmission
system for the central Arizona area. Also, APS participation in the project, along with APS's Sundance-Pinal Central 230kV
line, will allow APS to increase the reliability to deliver the output of the Sundance Generation Facility.

Schedule:

Construction Start: 2010

In-Service Date: 2013

Permitting / Siting Status:

Authority for the portion of the 230kV line to be attached to the 500kV structures is provided for in the CEC granted in Case No.
126, awarded in 2005 (ACC Decision No. 68093 and No. 68291), and subsequently confirmed in Decision No. 69183, which
approved SRP's compliance filing for Condition 23 of the CEC. SRP was granted a CEC for Case No. 132 in 2007 (ACC Decision No.
69647) for the approximately six mile portion of the project not previously permitted from Desert Basin Generating Station to the
vicinity of Cornman and Thornton Roads south of Casa Grande.
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Project Name: Sundance - Pinal Central 230kV line
Planned In-Service Date: 2013
Project Sponsor: Arizona Public Service

Other Participants: ED-2

Voltage Class: 230kV AC
Facility Rating: 3000 A
Point of Origin: Sundance substation; Sec. 2, T6S, R7E

Point of Termination:  Pinal Central substation to be in-service by 2011; Sec. 30, T6S, R8E

intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 6 miles

General Route:

The project will originate at a new substation on the Sundance property, proceeding west and then south along Curry Road
to the half-section between State Route 287 and Earley Road. The final west to east alignment connecting into the Pinal
Central Substation will be located within an ACC-approved corridor and is subject to further design and right-of-way
acquisition analysis.

Purpose of Project:

This project will serve increasing loads in Pinal County, and throughout the APS system, and will improve reliability and
continuity of service for the growing communities in the area. Also, the project will increase the reliability of Sundance by
providing a transmission line in a separate corridor than the existing lines that exit the plant. This project, in conjunction
with the Desert Basin-Pinal Central 230kV project, will allow APS to reliably and economically deliver energy from Sundance
over APS's transmission system. The project will be constructed as a 230kV double-circuit capable line, but initially
operated as a single-circuit. The in-service date for the second circuit will be evaluated in future planning studies.

Schedule:

Construction Start: 2011

In-Service Date: 2013

Permitting / Siting Status:

Certificate of Environmental Compatibility issued 4/29/08 (Case No. 136, Decision No. 70325, Sundance to Pinal South 230kV
Transmission Line project).
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Project Name: Mazatzal loop-in of Cholla-Pinnacle Peak 345kV line
Planned In-Service Date: 2013
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 345kV AC
Facility Rating: 200 MVA
Point of Origin: Cholla-Pinnacle Peak or Preacher Canyon-Pinnacle Peak 345kV line; near Sec. 3, T8N, R10E

Point of Termination: ~ Mazatzal substation to be in-service by 2013; Sec. 3, T8N, R10E

Intermediate Points of
Interconnection:

Length of Line (in miles): Less than 1 mile

General Route:

The Mazatzal 345/69KV substation will be constructed adjacent to the Cholla-Pinnacle Peak 345kV line corridor.

Purpose of Project:

This project is needed to provided the electric source and support to the sub-transmission system to serve the need for
electric energy in the area of Payson and the surrounding communities. Additionally, improved reliability and continuity of
service will result for the growing communities in the Payson area.

Schedule:

Construction Start: 2012

In-Service Date: 2013

Permitting / Siting Status:

It is not anticipated that a Certificate of Environmental Compatibility will be needed for this project.
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Project Name: Palo Verde Hub - Sun Valley 500kV line

Planned In-Service Date: 2014

Project Sponsor: Arizona Public Service

Other Participants: SRP, CAWCD

Voltage Class: 525kV AC
Facility Rating: To be determined
Point of Origin: Palo Verde Switchyard or a new switchyard at Arlington Valley Energy Facility.

Point of Termination:  Sun Valley substation to be in-service by 2014; Sec. 29, T4N, R4W

Intermediate Points of

Interconnection: Proposed Delany switching station; approximately Sec. 25, T2N, R8W

Length of Line (in miles): Approximately 45 miles

General Route:

Generally leaving the Palo Verde Hub vicinity following the Palo Verde-Devers #1 and the Hassayampa-Harquahala 500kV
lines until crossing the CAP canal. Then easterly, generally following the CAP canal, on the north side of the canal to the
new Sun Valley substation.

Purpose of Project:

This project is needed to serve projected need for electric energy in the area immediately north and west of the Phoenix
Metropolitan area. It will increase the import capability to the Phoenix Metropolitan area as well as increase the export/
scheduling capability from the Palo Verde area to provide access to both solar and gas resources. The project will also
increase the system reliability by providing a new transmission source to help serve the growing areas in the western
portions of the Phoenix Metropolitan area. This is a joint participation project with APS as the project manager. The initial
plan of service for the project will be a 500KV line between the Delany switchyard and the Sun Valley substation. The
Delany switchyard will interconnect into the existing Hassayampa-Harquahala 500kV line.

Schedule:

Construction Start: 2011

In-Service Date: 2014

Permitting / Siting Status:

Certificate of Environmental Compatibility issued 8/17/05 (Case No. 128, Decision No. 68063, Palo Verde Hub to TS5 500kV
Transmission project). APS, as project manager, holds the CEC.
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Project Name: Sun Valley - Trilby Wash 230kV line
Planned In-Service Date: 2014
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: 3000 A
Point of Origin: Sun Valley substation to be in-service by 2014; Sec. 29, T4N, R4W

Point of Termination:  Trilby Wash substation to be in-service by 2014; Sec. 20, T4N, R2W

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 15 miles

General Route:

East from the Sun Valley substation along the CAP canal to approximately 243rd Ave,, south to the existing 500kV
transmission line corridor, and then east along the corridor to the Trilby Wash substation.

Purpose of Project:

This project is required to serve the need for electric energy in the western Phoenix Metropolitan area. Also, the project will
provide more capability to import power into the Phoenix Metropolitan area along with improved reliability and continuity
of service for growing communities in the area; such as El Mirage, Surprise, Youngtown, Buckeye, and unincorporated
Maricopa county. The first circuit is scheduled to be in-service for the summer of 2014 and the in-service date for the
second circuit will be evaluated in future planning studies.

Schedule:

Construction Start: 2012

In-Service Date: 2014

Permitting / Siting Status:

Certificate of Environmental Compatibility issued 5/5/05 (Case No. 127, Decision No. 67828, West Valley North 230kV
Transmission Line project).
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Project Name: Palo Verde Hub - North Gila 500kV #2 line

Planned In-Service Date: 2014

Project Sponsor: Arizona Public Service

Other Participants: SRP, lID, WMIDD

Voltage Class: 525kV AC
Facility Rating: To be determined
Point of Origin: Hassayampa switchyard, Arlington Valley Power Plant, or Redhawk Power Plant

Point of Termination:  North Gila substation; Sec. 11, T8S, R22W

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 110 miles

General Route:

This line will generally follow the route of the existing Hassayampa - North Gila 500kV #1 line,

Purpose of Project:

This project will increase the import capability for the Yuma area and export/scheduling capability from the Palo Verde area
to provide access to both solar and gas resources. This is a joint participation project with APS as the project manager.

Schedule:

Construction Start: 2011

In-Service Date: 2014

Permitting / Siting Status:

Certificate of Environmental Compatibility issued 1/23/08 (Case No. 135, Decision No. 70127, Palo Verde Hub to North Gila 500kV
Transmission Line project).
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Project Name: North Gila - TS8 230kV line
Planned In-Service Date: 2014
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: 3000 A
Point of Origin: North Gila substation; Sec. 11, T8S, R22W

Point of Termination:  TS8 230kV substation to be in-service by 2014; Sec. 25, T9S, R23W

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 15 miles

General Route:

The routing for this line has not yet been determined.

Purpose of Project:

This project is needed to serve the need for electric energy, improved reliability, and continuity of service for the greater
Yuma area.

Schedule:

Construction Start: 2012
In-Service Date: 2014

Permitting / Siting Status: _
An application for a Certificate of Environmental Compatibility has not yet been filed.
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Project Name: Palm Valley - TS2 - Trilby Wash 230kV line

Planned In-Service Date: 2015

Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: 3000 A
Point of Origin: Palm Valley substation; Sec. 24, T2N, R2W

Point of Termination:  Trilby Wash substation to be in-service by 2014; Sec. 20, T4N, R2ZW

Intermediate Points of

. TS2 substation to be in-service by TBD; Sec. 25, T3N, R2W
Interconnection:

Length of Line (in miles): Approximately 12 miles

General Route:

. North from the Palm Valley substation, generally following the Loop 303 to Cactus road, west on Cactus road to
approximately 191st Avenue, and then north on 191st Avenue to the Trilby Wash substation.

Purpose of Project:

This project is required to serve the need for electric energy in the western Phoenix Metropolitan area. The project provides
more capability to import power into the Phoenix Metropolitan area and by providing a second 230kV source for Trilby
Wash it provides improved system reliability and continuity of service for growing communities in the area; such as El
Mirage, Surprise, Youngtown, Goodyear, and Buckeye. The first circuit is scheduled to be in-service for the summer of 2015
and the in-service date for the second circuit will be evaluated in future planning studies. The in-service date for the TS2
substation is currently outside of the ten year planning horizon. The in-service date for the substation will be continuously
evaluated in future planning studies.

Schedule:

Construction Start: 2012
In-Service Date: 2015

Permitting / Siting Status:

The Palm Valley-TS2 230kV line portion was sited as part of the West Valley South 230kV Transmission Line project and a
Certificate of Environmental Compatibility was issued 12/24/03 (Case No. 122, Decision No. 66646). The Trilby Wash-T52 230kY
I line portion was sited as part of the West Valley North 230kV Transmission Line project and a Certificate of Environmental

Compatibility was issued 5/5/05 (Case No. 127, Decision No. 67828).
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Project Name: Sun Valley - TS9 500kV line
Planned In-Service Date: 2016
Project Sponsor: Arizona Public Service

Other Participants: SRP, CAWCD

Voltage Class: 525kV AC
Facility Rating: To be determined
Point of Origin: Sun Valley substation to be in-service in 2014; Sec. 29, T4N, R4W

Point of Termination:  TS9 substation to be in-service in 2010; Sec. 33, T6N, R1E

Intermediate Points of
Interconnection:

Length of Line (in miles): To be determined

General Route:

The route for this project has not yet been determined. Generally the line will head north-northeast out of the Sun Valley
substation and then east to the TS9 substation.

Purpose of Project:

This project is needed to serve the need for electric energy in the Phoenix Metropolitan area. It will increase the import
capability to the Phoenix Metropolitan area, as well as increase the export/scheduling capability from the Palo Verde area,
which includes both solar and gas resources. The project will also increase the reliability of the EHV system by completing a
500kV loop that connects the Palo Verde Transmission system, the Southern Navajo Transmission system, and the Southern
Four Corners system. In addition the project will also increase reliability by providing a second 500kV source for the Sun
Valley substation and providing support for multiple Category C and D transmission contingencies. This project is
anticipated to be 500/230kV double-circuit capable.

Schedule:

Construction Start: 2013

In-Service Date: 2016

Permitting / Siting Status:

An application for a Certificate of Environmental Compatibility was filed 7/1/08 (Case No. 138) and approved by the Arizona
Power Plant and Line Siting Committee on 12/2/08. The ACC is expected to vote on the CEC application during the first quarter of
2009.
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Project Name: Jojoba loop-in of TS4-Panda 230kV line
Planned In-Service Date: To be determined
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: 188 MVA
Point of Origin: TS4-Panda 230KV line; Sec. 25, T2S, R4W

Point of Termination:  Jojoba 230/69 substation with an in-service TBD; Sec. 25, T25, R4W

Intermediate Points of
Interconnection:

Length of Line (in miles): Less than 1 mile

General Route:
The Jojoba 230/69kV substation will be constructed adjacent to the TS4-Panda 230kV line.

Purpose of Project:

This project is needed to provide the electrical source and support to the sub-transmission system to serve the need for
electric energy for the growing communities in the area; such as Buckeye, Goodyear, and Gila Bend. The project will also
increase the reliability and continuity of service for those areas.

Schedule:

Construction Start: TBD

In-Service Date: TBD

Permitting / Siting Status:

Certificate of Environmental Compatibility issued 10/16/00 (Case No. 102, Decision No. 62960, Gila River Transmission Project) for
the Gila River Transmission Project included the interconnection of the 230kV substation.
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Project Name: North Gila - Yucca 230kV line

Planned In-Service Date: To be determined

2009 - 2018

Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: North Gila substation; Sec. 11, T8S, R22W

Point of Termination:  Yucca substation; Sec. 36, T7S, R24W

Intermediate Points of
Interconnection:

Length of Line (in miles): To be determined

General Route:

The routing for this line has not yet been determined.

Purpose of Project:

Yuma area.

This project is needed to serve the need for electric energy, improved reliability, and continuity of service for the greater

Schedule:

Construction Start: TBD

in-Service Date: TBD

Permitting / Siting Status:

An application for a Certificate of Environmental Compatibility has not yet been filed.
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Project Name: Yucca - TS8 230kV line
Planned In-Service Date: To be determined
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: Yucca substation; Sec. 36, T7S, R24W

Point of Termination;  TS8 substation to be in-service in 2014; Sec. 25, T9S, R23W

Intermediate Points of
Interconnection:;

Length of Line (in miles): To be determined

General Route:

The routing for this line has not yet been determined.

Purpose of Project:

This project is needed to serve the need for electric energy, improved reliability, and continuity of service for the greater
Yuma area.

Schedule:

Construction Start: TBD

In-Service Date: TBD

Permitting / Siting Status:

An application for a Certificate of Environmental Compatibility has not yet been filed.
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Project Name: Sun Valley - TS10-TS11 230kV line
Planned In-Service Date: To be determined
Project Sponsof: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: Sun Valley substation to be in-service by 2014; Sec. 29, T4N, R4W

Point of Termination: A future TS11 substation; location to be determined

Intermediate Points of

. A future TS10 substation; location to be determined
Interconnection:

Length of Line (in miles): To be determined

General Route:

The route for this project has not yet been determined.

Purpose of Project:

This project will be needed to provide a transmission source to serve future load that emerges in the currently undeveloped
areas northwest of the White Tank Mountains. This line is anticipated to be a 230kV line emanating from the Sun Vailey
substation, with the future TS10 230/69kV substation to be interconnected into the 230kV line.

Schedule:

Construction Start: TBD

In-Service Date: TBD

Permitting / Siting Status:

An application for a Certificate of Environmental Compatibility has not yet been filed.
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Project Name: Sun Valley - TS11 - Buckeye 230KV line

Transmission Plans 2009 - 2018

Planned In-Service Date: To be determined
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: Sun Valley substation to be in-service by 2014; Sec. 29, T4N, R4W

Point of Termination: Buckeye substation; Sec. 7, TIN, R3W

Intermediate Points of

. A future TS11 substation; location to be determined
Interconnection:

Length of Line (in miles): To be determined

General Route:

The routing for this line has not yet been determined.

Purpose of Project:

This project is needed to serve the need for electric energy in the largely undeveloped areas west of the White Tank

provides a transmission connection between the northern and southern transmission sources that will serve the area.
improved reliability and continuity of service will result for this portion of Maricopa County. It is anticipated that this

area.

Mountains. This project will provide the first portion of the transmission infrastructure in this largely undeveloped area and

project will be constructed with double-circuit capability, but initially operated as a single circuit. The in-service date and
location of the TS11 230/69kV substation will be determined in future planning studies based upon the development of the

Schedule:

Construction Start:  TBD

In-Service Date: TBD

Permitting / Siting Status:

An application for a Certificate of Environmental Compatibility has not yet been filed.

Page 34

of 38




Transmission Plans 2009 -2018

Project Name: Sun Valley - TS9 230kV line
Planned In-Service Date: To be determined
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: Sun Valley substation to be in-service in 2014; Sec. 29, T4N, R4W

Point of Termination:  TS9 substation to be in-service in 2010; Sec. 33, T6N, R1E

rmediate Poin .
Inte edlate. oints of To be determined
interconnection:

Length of Line (in miles): To be determined

General Route:

The route for this project has not yet been determined. Generally the line will head north-northeast out of the Sun Valley
substation and then east to the TS9 substation.

Purpose of Project:

This project will be needed to provide a transmission source to serve future load that emerges in the currently undeveloped
areas south and west of Lake Pleasant. This line is anticipated to be the 230kV circuit on the Sun Valley-T59 500/230kV
double-circuit line.

Schedule;

Construction Start: TBD

in-Service Date: TBD

Permitting / Siting Status:

An application for a Certificate of Environmental Compatibility was filed 7/1/08 (Case No. 138) and approved by the Arizona
Power Plant and Line Siting Committee on 12/2/08. The ACC is expected to vote on the CEC application during the first quarter of
2009.

Page 35 of 38



Transmission Plans 2009 -201s

Project Name: Westwing - Raceway 230kV line
Planned In-Service Date: To be determined
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: Westwing substation; Sec. 12, T4N, RTW

Point of Termination:  Raceway substation; Sec. 4, T5N, R1E

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 7 miles

General Route:

Northeast from Westwing substation paralleling existing transmission lines to the Raceway 230kV substation.

Purpose of Project:

This project will serve the need for electric energy in the far north and northwest parts of the Phoenix Metropolitan area
and provide contingency support for multiple Westwing 500/230kV transformer outages. The in-service date will continue
to be evaluated in future planning studies.

Schedule:

Construction Start:  TBD

In-Service Date: TBD

Permitting / Siting Status:

Certificate of Environmental Compatibility issued 6/18/03 (Case No. 120, Decision No. 64473, North Valley 230kV Transmission
Line Project).
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Project Name: Westwing - El Sol 230kV line
Planned In-Service Date: To be determined
Project Sponsor: Arizona Public Service

Other Participants: None

Voltage Class: 230kV AC
Facility Rating: To be determined
Point of Origin: Westwing substation; Sec. 12, T4N, RTW

Point of Termination:  El Sol substation; Sec. 30, T3N, R1E

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 11 miles

General Route:

. Per certificate. Generally following the existing Westwing-Surprise-El Sol 230kV corridor,

Purpose of Project:

This project will increase system capacity to serve growing demand for electric energy in the Phoenix Metropolitan area,
while maintaining system reliability and integrity for defivery of bulk power from Westwing south into the APS Phoenix
Metropolitan area 230kV transmission system.

Schedule:

Construction Start: T8D

In-Service Date: TBD

Permitting / Siting Status:

Certificate of Environmental Compatibility issued 7/26/73 (Case No. 9, Docket No. U-1345). Note that this Certificate authorizes
two double-circuit lines. Construction of the first double-circuit line was completed in March 1975. Construction of the second
line, planned to be built with double-circuit capability, but initially operated with a single circuit, is described above.
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Project Name: Palo Verde - Saguaro 500kV line

Planned In-Service Date: To be determined

Project Sponsor: CATS Sub-Regional Planning Group Participants

Other Participants: To be determined

Voltage Class: 525kV AC
Facility Rating: To be determined
Point of Origin: Palo Verde switchyard; Sec. 34, TIN, R6W

Point of Termination:  Saguaro substation; Sec. 14, T10S, R10E

Intermediate Points of
Interconnection:

Length of Line (in miles): Approximately 130 miles

General Route:

Generally south and east from the Palo Verde area to a point near Gillespie Dam, then generally easterly until the point at
which the Palo Verde-Kyrene 500kV line diverges to the north and east. The corridor then is generally south and east again,
adjacent to a gas line corridor, until meeting up with the Tucson Electric Power Company's Westwing-South 345kV line. The
corridor follows the 345kV line until a point due west of the Saguaro Generating Station. The corridor then follows a lower
voltage line into the 500kV yard just south and east of the Saguaro Generating Station.

Purpose of Project:

This line is the result of the joint participation CATS study. The line will be needed to increase the adequacy of the existing
EHV transmission system and permit increased power delivery throughout the state.

Schedule:

Construction Start:  TBD

In-Service Date: 8D

Permitting / Siting Status:
Certificate of Environmental Compatibility issued 1/23/1976 (Case No. 24, Decision No. 46802).
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II.

INTRODUCTION AND PURPOSE

The Transmission Planning Process, and Guidelines (Guidelines) are used

by Arizona Public Service Company (APS) to assist in planning its Extra High
Voltage (EHV) transmission system (345kV and 500kV) and High Voltage
transmission system (230kV and 115kV). In addition to these Guidelines, APS
follows the Western Electricity Coordinating Council’s (WECC) regional
planning reliability criteria for system disturbance and performance levels. These
WECC Reliability Criteria are (1) WECC/NERC Reliability Criteria for
Transmission System Planning and (2) Minimum Operating Reliability Criteria,
which can be found in their entirety on the WECC website;

(http://www.wecc.biz/documents/library/procedures/CriteriaMaster.pdf).  These

Guidelines are for internal use by APS and may be changed or modified. Thus,

others should not use these Guidelines without consultation with APS.

PLANNING METHODOLOGY

A. General

APS uses a deterministic approach for transmission system planning.
Under this approach, system performance should meet certain specific criteria
under normal conditions (all lines in-service) and for any single contingency
condition (any one element out-of-service). In general, an adequately planned
transmission system will:

¢ Provide an acceptable level of service that is cost-effective for normal and
single contingency operating conditions.

e Maintain service to all firm loads for any single contingency outage;
except for radial loads.

o Not result in overloaded equipment or unacceptable voltage conditions for
single contingency outages.

e Not result in cascading for single or double contingency outages.

e Provide for the proper balance between the transmission import capability

and local generation requirements for an import limited load area.




Although APS uses a deterministic approach for transmission system
planning, the WECC reliability planning criteria provides for exceptions based
upon a probalistic approach. APS uses these probabilistic criteria when/where
appropriate in the transmission planning process. Historical system reliability
performance is analyzed on a periodic basis and the results are used in the design
of planned facilities.

These planning methodologies, assumptions, and guidelines are used as
the basis for the development of future transmission facilities. ‘Additionally,
consideration of potential alternatives to transmission facilities (such as
distributed generation or new technologies) is evaluated on a case-specific basis.

As new planning tools and/or information become available revisions or

additions to these guidelines will be made as appropriate.

. Transmission Planning Process

APS’ transmission planning process consists of an assessment of the
following needs:

¢ Provide adequate transmission to access designated network resources

in-order to reliably and economically serve all network loads.

e Support APS’ and other network customers’ local transmission and

sub-transmission systems.

e Provide for interconnection for new resources.

e Accommodate requests for long-term transmission access.

During this process, consideration is given to load growth patterns, other
system changes affected by right-of-way, facilities siting constraints, routing of
future transportation corridors, and joint planning with neighboring utilities,
governmental entities, and other interested stakeholders (see APS OATT
Attachment (E).

1. EHV Transmission Planning Process

APS’ EHV transmission system, which consists of 500kV and 345kV, has

primarily been developed to provide transmission to bring the output of large

base-loaded generators to load centers, such as Phoenix. Need for new EHV



facilities may result from any of the bullet items described above. APS’
annual planning process includes an assessment of APS’ transmission
capability to ensure that designated network resources can be accessed to
reliably and economically serve all network loads. In addition, biennial RMR
studies are performed to ensure that proper balance between the transmission
import capability and local generation requirements for an import limited load

area are maintained.

. 230kV Transmission Planning Process

APS’ 230kV transmission system has primarily been developed to provide
transmission to distribute power from the EHV bulk power substations and
local generators to the distribution system and loads throughout the load areas.

Planning for the 230kV system assesses the need for new 230/69kV
substations to support local sub-transmission and distribution system growth
and the reliability performance of the existing 230kV system. This process
takes into account the future land use plans that were developed by
government agencies, Landis aerial photo maps, master plans that were
provided by private developers, and APS’ long-range forecasted load densities

per square mile for residential, commercial, and industrial loads.

. Transmission Facilities Required for Generation/Resource Additions

New transmission facilities may also be required in conjunction with
generation resources due to (1) a “merchant” request by an Independent
Power Producer (IPP) for generator interconnection to the APS system, (2) a
“merchant” request for point-to-point transmission service from the generator
(receipt point) to the designated delivery point, or (3) designation of new
resources or re-designation of existing units to serve APS network load
(including removal of an older units’ native load designation). These
studies/processes are performed pursuant to the APS Open Access
Transmission Tariff (OATT).



C. Ten Year Transmission System Plans

Each year APS uses the planning process described in section B to update

the Ten-Year Transmission System Plan. The APS Ten Year Transmission

System Plan identifies all new transmission facilities, 115kV and above, and all

facility replacements/upgrades required over the next ten years to reliably and

economically serve the load.

D. Regional Coordinated Planning

1. Western Electricity Coordinating Council (WECC)

APS is a member of the Western Electricity Coordinating Council. The

focus of the WECC is on promoting the reliability of the interconnected bulk

electric system. The WECC provides the means for:

Developing regional planning and operating criteria.

Coordinating future plans.

Compiling regional data banks for use by the member systems and the
WECC in conducting technical studies.

Assessing and coordinating operating procedures and solutions to regional
problems.

Establishing an open forum with interested non-project participants to
review the plan of service for a project.

Through the WECC Transmission Expansion Policy Committee,

performing economic transmission congestion analysis.

APS works with WECC to adhere to these planning practices.

2. Sub-Regional Planning Groups

Southwest Area Transmission Planning (SWAT) and other sub-regional

planning groups provide a forum for entities within a region, and any other

interested parties, to determine and study the needs of the region as a whole.

It also provides a forum for specific projects to be exposed to potential

partners and allows for joint studies and participation from interested parties.



3. WestConnect

APS and the other WestConnect members executed the WestConnect Project
Agreement for Subregional Transmission Planning in May of 2007. This
agreement promotes coordination of regional transmission planning for the
WestConnect planning area by formalizing a relationship among the
WestConnect members and the WestConnect area sub-regional planning
groups including SWAT. The agreement provides for resources and funding
for the development of a ten year integrated regional transmission plan for the
WestConnect planning area.  The agreement also ensures that the
WestConnect transmission planning process will be coordinated and

integrated with other planning processes within the Western Interconnection

and with the WECC planning process.

4. Joint Studies
In many instances, transmission projects can serve the needs of several
utilities and/or IPPs. To this end, joint study efforts may be undertaken. Such
joint study efforts endeavor to develop a plan that will meet the needs and

desires of all individual companies involved.

'E. Generation Schedules
For planning purposes, economic dispatches of network resources are
determined for APS’ system peak load in the following manner:

a. Determine base generation available and schedule these units at maximum
output.

b. Determine resources purchased from other utilities, IPPs, or power
marketing agencies.
Determine APS’ spinning reserve requirements.

d. Schedule intermediate generation (oil/gas steam units) such that the
spinning reserve requirements, in section (c) above, are met.

e. Determine the amount of peaking generation (combustion turbine units)

required to supply the remaining system peak load.



Phoenix area network resources are dispatched based on economics and
any existing import limitations. When possible, spinning reserve will be carried
on higher cost Phoenix area network generating units.

Generation output schedules for interconnected utilities and IPPs are based
upon consultation with the neighboring utilities and IPPs or as modeled in the

latest data in WECC coordinated study cases.

F. Load Projections
APS substation load projections are based on the APS Corporate Load
Forecast. Substation load projections for neighboring interconnected utilities or
power agencies operating in the WECC area are based on the latest data in WECC
coordinated study cases. Heavy summer loads are used for the Ten-Year

Transmission System Plans.

G. Alternative Evaluations

1. General

In evaluating several alternative plans, comparisons of power flows,
transient stability tests, and fault levels are made first. After the alternatives
are found that meet the system performance criteria in each of these three
areas comparisons may be made of the losses, transfer capability, impact on
system operations, and reliability of each of the plans. Finally, the costs of
facility additions (capital cost items), costs of losses, and relative costs of
transfer capabilities are determined. A brief discussion of each of these
considerations follows.

2. Power Flow Analyses

Power flows of base case (all lines in-service) and single contingency
conditions are tested and should conform to the system performance criteria
set forth in Section IV of these Guidelines. Double or multiple contingencies
are examined, but in general, no facilities are planned for such conditions.
Normal system voltages, voltage deviations, and voltage extreme limitations

are based upon operating experience resulting in acceptable voltage levels to



the consumer. Power flow limits are based upon the thermal ratings and/or

sag limitations of conductors or equipment, as applicable.
Transient Stability Studies

Stability guidelines are established to maintain system stability for single
contingency, three-phase fault conditions. Double or multiple contingencies
are examined, but in general, no facilities are planned for such conditions.

Short Circuit Studies

Three-phase and single-phase-to-ground fault studies are performed to
ensure the adequacy of system protection equipment to clear and isolate faults.

Reactive Power Margin Analyses

Reactive Power Margin analyses are performed when steady-state
analyses indicate possible insufficient voltage stability margins. V-Q curve
analyses are used to determine post-transient voltage stability.

Losses Analyses

A comparison of individual element and overall transmission system
losses are made for each alternative plan being studied. The losses computed
in the power flow program consist of the I’R losses of lines and transformers
and the core losses in transformers, where represented.

Transfer Capability Studies

In evaluating the relative merits of one or more EHV transmission plans,
both simultaneous and non-simultaneous transfer capability studies are
performed to determine the magnitude of transfer capabilities between areas
or load centers.

. Subsynchronous Resonance (SSR)

SSR phenomenon result from the use of series capacitors in the network
where the tuned electrical network exchanges energy with a turbine generator
at one or more of the natural frequencies of the mechanical system. SSR
countermeasures are applied to prevent damage to machines as a result of
transient current or sustained oscillations following a system disturbance.
SSR studies are not used directly in the planning process.  SSR

countermeasures are determined after the transmission plans are finalized.




9.

FACTS (Flexible AC Transmission System)

FACTS devices are a recent application of Power Electronics to the

~ transmission system. These devices make it possible to use circuit reactance,

10.

voltage magnitude and phase angle as control parameters to redistribute power
flows and regulate bus voltages, thereby improving power system operation.

FACTS devices can provide series or shunt compensation. These devices can
be used as a controllable voltage source in series or as a controllable current
source in shunt mode to improve the power transmission system operations.

FACTS will be evaluated as a means of power flow control and/or to provide
damping to dynamic oscillations where a need is identified and it is

economically justified.

Economic Evaluation
In general, an economic evaluation of alternative plans consists of a
cumulative present worth or equivalent annual cost comparison of capital

costs.

III. PLANNING ASSUMPTIONS

A. General

1.

3.

Loads

Loads used for the APS system originate from the latest APS Corporate
Load Forecast. In most cases, the corrected power factor of APS loads is
99.5% at 69kV substations.

Generation and Other Resources

Generation dispatch is based on firm power and/or transmission wheeling
contracts including network resources designations.
Normal Voltage Levels
a. Nominal EHV design voltages are 500kV, 345kV, 230kV, and 115kV.
b. Nominal EHV operating voltages are 535kV, 348kV, 239kV, and 119kV.




4. Sources of Databases

WECC Heavy Summer base cases are the sources of the databases. Loop
flow (unscheduled flow), of a reasonable amount and direction, will be

allowed for use in planning studies.

. Voltage Control Devices

Devices which can control voltages are shunt capacitors, shunt reactors,
tap-changing-under-load (TCUL) and fixed-tap transformers, static VAR
compensators, and machine VAR capabilities. If future voltage control
devices are necessary, these devices will be evaluated based upon economics
and the equipment’s ability to obtain an adequate voltage profile on the EHV
and HV systems.

. Phase Shifters

In general, where phase shifters are used, schedules are held across the

phase shifter in base case power flows and the phase shifter tap remains fixed

in the outage cases.

. Conductor Sizes

Existing transmission voltages utilized by APS are 230kV, 345kV, and
500kV. It is presently planned that the 345kV transmission system will not be
expanded, thus all future APS EHV lines will be 500kV or 230kV. Planned
500kV lines will initially be modeled using tri-bundled 1780 kCM ACSR
conductor (Chukar). Preferred construction for 230kV lines consists of 2156

kCM ACSS conductor on steel poles.

. 69kV System Modeling

230kV facility outages may result in problems to the underlying 69kV
system due to the interconnection of those systems. For this reason, power
flow cases include a detailed 69kV system representation. Solutions to any
problems encountered on the 69kV system are coordinated with the

subtransmission planning engineers.



9. Substation Transformers

a. 500kV and 345kV Substations

Bulk substation transformer banks may be made up of one three-phase
or three single-phase transformers, depending upon bank size and
economics. For larger banks where single-phase transformers are used, a
fourth (spare) single-phase transformer will be used in a jack-bus
arrangement to improve reliability and facilitate connection of the spare in
the event of an outage of one of the single-phase transformers. TCUL will
be considered in the high voltage windings, generally with a range of plus
or minus 10%. High voltage ratings will be 500kV or 345kV class and
low voltage windings will be 230kV, 115kV, or 69kV class.

. 230kV Substations '
For high-density load areas, both 230/69kV and 69/12.5kV

transformers can be utilized. 230/69kV transformers will be rated at
113/150/188 MVA with a 65°C temperature rise, unless otherwise
specified. 69/12.5kV transformers will be rated at 25/33/41 MVA with a
65°C temperature rise, unless otherwise specified. 4
With all elements in service, a transformer may be loaded up to its top -
- Forced Oil Air (FOA) rating without sustaining any loss of service life.
For a single contingency outage (loss of one transformer) the remaining
transformer or transformers may be loaded up to 20% above their top FOA
rating, unless heat test data indicate a different overload capability. The
loss of service life sustained will depend on the transformer pre-loading
and the outage duration. Tap setting adjustment capabilities on 230/69kV
transformers will be £5% from the nominal voltage setting (230/69kV) at

2Y%:% increments.

10. Switchyard Arrangements
a. 500kV and 345kV Substations

Existing 345kV switchyard arrangements use breaker-and-one-half,

main-and-transfer, or modified paired-element circuit breaker switching

10



schemes. Because of the large amounts of power transferred via 500kV

switchyards and the necessity of having adequate reliability, all 500kV
circuit breaker arrangements are planned for an ultimate breaker-and-one-
half scheme. If only three or four elements are initially required, the
circuit breakers are connected in a ring bus arrangement, but physically
positioned for a breaker-and-one-half scheme. The maximum desired
number of elements to be connected in the ring bus arrangement is four.
System elements such as generators, transformers, and lines will be
arranged in breaker-and-one-half schemes such that a failure of a center
breaker will not result in the loss of two lines routed in the same general
direction and will minimize the impact of losing two elements. |

b. 230kV Substations

Future 230/69kV substations should be capable of serving up to 452
MVA of load. 400 MVA has historically been the most common
substation load level in the Phoenix Metropolitan area. Future, typical
230/69kV substations should accommodate up to four 230kV line
terminations and up to three 230/69kV transformer bays. Based upon
costs, as well as reliability and operating flexibility considerations, a
breaker-and-one-half layout should be utilized for all future 230/69kV
Metropolitan Phoenix Area substations, with provision for initial
development to be a ring bus. Any two 230/69kV transformers are to be
separated by two breakers, whenever feasible, so that a stuck breaker will
not result in an outage of both transformers.
11. Series Capacitor Application

Series capacitors may be used on EHV lines to increase system stability,

for increased transfer capability, and/or for control of power flow. The series

capacitors may be lumped at one end of a line because of lower cost; however,

the capacitors are generally divided into two banks, one at either end of a line,

for improved voltage profile.

11



12. Shunt and Tertiary Reactor Application

Shunt and/or tertiary reactors may be installed to prevent open end line
voltages from being excessive, in addition to voltage control. The open end
line voltage must not be more than 0.05 per unit voltage greater than the
sending end voltage. Tertiary reactors may also be used for voltage and VAR

control as discussed above.

B. Power Flow Studies

1. System Stressing

Realistic generation capabilities and schedules should be used to stress the
transmission system in order to maximize the transfer of resources during the
maximum load condition.

2. Displacement

In cases where displacements (due to power flow opposite normal
generation schedules) may have an appreciable effect on transmission line
loading, a reasonable amount of displacement (Generation Units) may be

removed in-order to stress a given transmission path.

C. Transient Stability Studies

1. Fault Simulation
When studying system disturbances caused by faults, two conditions will
be simulated:
a. Three-phase-to-ground faults, and
'b. Single-line-to-ground faults with a stuck circuit breaker in one phase with
back-up delayed clearing.
2. Margin
a. Generation margin may be applied for the contingencies primarily affected
by generation, or
b. Power flow margin may be applied for the contingencies primarily

affected by power flow.

12



Unit Tripping
Generator unit tripping may be allowed in-order to increase system
stability performance.

Machine Reactance Representation

For transient stability studies, the unsaturated transient reactance of
machines with full representation will be used.
Fault Damping

Fault damping will be applied to the generating units adjacent to faults.
Fault damping will be determined from studies that account for the effect of
generator amortisseur windings and the SSR filters.
Series Capacitor Switching

Series capacitors, locations to be determined from short circuit studies,

will be flashed and reinserted as appropriate.

. Short Circuit Studies

Three-phase and single-phase-to-ground faults will be evaluated.

1.

2.

3.

4.

Generation Representation
All generation will be represented.
Machine Reactance Representation
The saturated subtransient reactance (X”q) values will be used.

Line Representation

The transmission line zero sequence impedance (Xo) is assumed to be
equal to three times the positive sequence impedance (X).
Transformer Representation

The transformer zero sequence impedance (Xo) is assumed to be equal to
the positive sequence impedance (X;). Bulk substation transformers are
modeled as auto-transformers. The two-winding model is that of a grounded-
wye transformer. The three-winding model is that of a wye-delta-wye with a

solid ground.

13



IV.

E. Reactive Power Margin Studies

Using Q-V curve analyses, APS assesses the interconnected transmission
system to ensure there are sufficient reactive resources located throughout the
electric system to maintain post-transient voltage stability for system normal

conditions and certain contingencies.

SYSTEM PERFORMANCE
A. Power Flow Studies
1. Normal (Base Case Conditions)

a. Voltage Levels
1) General

(a) 500kV bus voltages will be maintained between 1.05 and 1.08 p.u.
on a 500kV base.

(b) 345kV bus voltages will range between .99 and 1.04 p.u. on the
345kV system.

(¢) 500kV and 345kV system voltages are used to maintain proper
230kV bus voltages.

(d) Voltage on the 230kV and 115kV system should be between 1.01
p.u. and 1.05 p.u. .

(e) Tap settings for 230/69kV and 345/69kV transformers should be
used to maintain low side (69kV) voltages of 1.03 to 1.04 p.u.
Seasonal tap changes may be required.

2) Specific Buses

(a) APS Pinnacle Peak 230kV bus voltage should be between 1.025
p.u. and 1.035 p.u.

(b) APS Westwing 230kV bus voltage should be between 1.04 p.u.
and 1.05 p.u.

(¢) Saguaro 115kV bus voltage will be approximately 1.035 p.u.

(d) Voltage at the Prescott (DOE) 230kV bus should be approximately
1.02 p.u.
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b. Facility Loading Limits

1) Transmission Lines
Transmission line loading cannot exceed 100% of the continuous
rating, which is based upon established conductor temperature limit or
sag limitation.
2) Underground Cable
Underground cable loading should not exceed 100% of the
continuous rating with all elements in service. This rating is based on
a cable temperature of 85°C with no loss of cable life.
3) Transformers
Transformers cannot exceed 100% of top FOA, 65°C rise,
nameplate ratings.

4) Series Capacitors

Series Capacitors cannot exceed 100% of continuous rating.
c. Interchange of VARs
Interchange of VARs between companies at interconnections will be
reduced to a minimum and maintained near zero.
d. Distribution of Flow
Schedules on a new project will be compared to simulated power

flows to ensure a reasonable level of flowability.

2. Single Contingency Outages
a. Voltage Levels

Maximum voltage deviation on APS’ major buses cannot exceed 5%.
This deviation level yields a close approximation to the post-transient
VAR margin requirements of WECC.
b. Facilities Loading Limits

1) Transmission Lines

Transmission line loading cannot exceed 100% of the lesser of the
sag limit or the emergency rating (30-minute rating) which is based

upon established conductor temperature limits.
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2) Underground Cable

Underground cable loading should not exceed the emergency
rating during a single-contingency outage. This rating is based on a
cable temperature of 105°C for two hours of emergency operation with
no loss of cable life.
3) Transformers
Transformers cannot exceed 120% of top FOA, 65°C rise,
nameplate ratings.

4) Series Capacitors

Series Capacitors cannot exceed 100% of emergency rating.

. Generator Units

Generator units used for controlling remote voltages will be modified

to hold their base case terminal voltages.

. Impact on Interconnected System

Single contingency outages will not cause overloads upon any

neighboring transmission system.

B. Transient Stability Studies

Transient stability studies are primarily performed on the 500kV and

345kV systems.

1.

Fault Simulation

Three-phase-to-ground faults and single-line-to-ground faults, simulating -

a stuck circuit breaker in one phase with back-up delayed clearing will be
simulated. Fault clearing times of four cycles after fault inception (5 cycles
for a 230kV fault) and a back-up clearing time of twelve cycles after fault
inception is utilized. System elements are switched out at the appropriate
clearing times, as applicable. Fault damping will be applied when applicable

at fault inception.

16



2. Series Capacitor Switching

Series capacitors, at locations determined from short-circuit studies, will
be flashed at fault inception and will be reinserted depending on their
reinsertion types.

3. System Stability

The system will be considered stable if the following conditions are met:

a. All machines in the system remain synchronized as demonstrated by the
relative rotor angles.

b. Positive system damping exists as demonstrated by the damping of
relative rotor angles and the damping of voltage magnitude swings. For

N-1 disturbances, voltages for the first swing after fault clearing should

not drop below 75% of pre-fault value with maximum time duration of 20

cycles for voltage dip exceeding 20%.

4. Re-closing
Automatic re-closing of circuit breakers controlling EHV facilities is not

utilized.
. Short Circuit Studies
Fault current shall not exceed 100% of the applicable breaker fault current

interruption capability for three-phase or single-line-to-ground faults.

. Reactive Power Margin Studies

For system normal conditions or single contingency conditions, post-
transient voltage stability is required with a path or load area modeled at a
minimum of 105% of the path rating or maximum planned load limit for the area
under study, whichever is applicable. For multiple contingencies, post-transient
voltage stability is required with a path or load area modeled at a minimum of
102.5% of the path rating or maximum planned load limit for the area under

study, whichever is applicable.
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Executive Summary

Pursuant to NERC Standard TPL-001 “System Performance Under Normal (No
Contingency) Conditions (Category A)”, Arizona Public Service (APS) performs, on a
yearly basis, a Category A analysis. The Category A analysis is performed for system
conditions listed in Table I of the NERC/WECC Planning standards.

Results of the study indicate that, with the projects identified in APS’s Ten-Year
Transmission Plan, APS is fully compliant for WECC Standard TPL-001.

Pursuant to NERC Standard TPL-002 “System Performance Following Loss of a
Single Bulk Electric System Element (Category B)”, APS performs, on a yearly basis, a
Category B contingency analysis. In Table I of the NERC/WECC planning standards,
there are a total of four different Category B events that are to be studied each year to
meet NERC Standard TPL-002.

A comprehensive list of contingencies was developed for the Category B
contingency analysis and performed for the system conditions listed in Table I of the
NERC/WECC Planning standards based on engineering judgment. APS believes that the
selection of contingencies for inclusion in these studies, which is based on Category B of
Table 1 of the NERC/WECC Planning standards, is acceptable to WECC. If requested
by WECC, APS will implement measures to correct any deficiencies that have been
identified by WECC.

Results of the study indicate that, with the projects identified in APS’s Ten-Year
Transmission Plan, APS is fully compliant for NERC Standard TPL-002.
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ARIZONA PUBLIC SERVICE COMPANY
2009-2018
TEN-YEAR PLAN
TECHNICAL STUDY REPORT

I. Introduction

This technical study report is filed annually with the Arizona Corporation
Commission ("Commission") pursuant to ARS 40-360.02 and Commission Decision No.
63876 (July 25, 2001). This report summarizes the results of power flow analyses and
stability analyses for the APS system.

Power flow analyses were conducted for every year within the ten year planning
window (2009-2018) and performed for two scenarios: (i) assumption that all
transmission system elements are in service and within continuous ratings (Category A);
and (ii) assumption of an outage on a single element, with all remaining system elements
remaining within emergency ratings (Category B). Voltage deviations for these scenarios
must also be within established guidelines. These voltage deviation guidelines closely -
approximate post-transient VAR margin requirements of the Western Electricity
Coordinating Council. More detail is provided in APS’ Transmission Planning Process
and Guidelines, which is also included in this filing.

The stability analyses were performed to simulate electrical disturbances on the
transmission system and evaluate the system response. The desired result is that all
generators will remain on line, no additional lines will open, and the system oscillations
will damp out.

Results of the power flow and stability analyses aid in determining when and
where new electrical facilities are needed because of reliability or security reasons.
Additionally, some facilities are planned to address adequacy concerns. These include
the interconnection of generation to the transmission system or efforts to increase import
capability and/or export/scheduling capability to load-constrained or other areas.

II. Base Case Development

Power flow cases were created for each year of the 2009-2018 study time frame.
These cases were developed from the latest available WECC heavy summer power flow
cases. APS is a summer peaking system with the summer peak typically being
approximately 40% higher than that of the winter peak. From a historical perspective, the
summer peak is the most limiting for the APS system, and studies including other
potential seasonal peaks are not warranted.

The 2008 Valley Operating case was chosen as the first seed case. This case was
developed from a 2008 WECC Heavy Summer base case. The WECC case was then
updated in a coordinated effort between APS and SRP to include the sub-transmission
and distribution models and was the basis for the valley operating studies performed by
APS and SRP for the 2008 summer operating season. This case was used as the seed



case in the creation of the 2009, 2010, 2011, and 2012 power flow cases used for the
power flow analyses performed for the 2009-2018 Ten-Year plan. Each intermediate
case developed was updated with the forecasted loads and any system additions/upgrades
that are planned in the respective year.

The second seed case chosen was the 2013 Heavy Summer power flow case that
was developed through the CATS-EHV sub-committee of SWAT. A recent WECC 2012
heavy summer power flow case was used as the initial case to develop the WestConnect
2013 heavy summer power flow case. In a collaborative effort, the Arizona utilities used
the jointly developed 2013 WestConnect case to develop a 2013 summer case that
included the sub-transmission and distribution systems of the Arizona utilities. This seed
case was used to develop the 2014, 2015, and 2016 power flow cases. Each intermediate
case developed was updated with the forecasted loads and any system additions/upgrades
that are planned in the respective year.

The final seed case chosen was the WestConnect 2018 heavy summer power flow
case. The latest WECC 2018 heavy summer power flow case was used as the initial case
to develop the WestConnect 2018 heavy summer power flow case. In a collaborative
effort, the Arizona utilities used the jointly developed 2018 WestConnect case to develop
a 2018 summer case that included the sub-transmission and distribution systems of the
Arizona utilities. This seed case was used to develop the 2017 power flow case. The
2017 case was updated with the forecasted load for 2017 and removed any system
additions/upgrades that were planned for 2018.

These cases represent the latest transmission and sub-transmission plans, load
projections, and resource plans of utilities and independent power producers. By utilizing
WECC base cases, all loads, resources, power transfers, and planned projects within the
WECC system are represented.

The APS system includes several reactive power resources that are used to
maintain bus voltages within the limited defined by The Transmission Planning Process
& Guidelines. These reactive power resources include shunt devices, series
compensation, and tap changing transformers. The reactive power resources are adequate
and meet the system performance.




Base case and single contingency conditions are evaluated to determine system
needs and timing. Various iterations of possible solutions lead to the final plans for
transmission additions. The contingency analysis involves simulations for every non-
radial 115kV or above line that APS owns, partially owns, or operates. Transformer
outages are also evaluated.

III. Power Flow Analyses

Existing protection system schemes are utilized in this study when necessary.
The contingencies studied do not initially include the protection system schemes.
However, if results indicate that an operation of a protection system is necessary, the
contingency is studied again with the protection system modeled. There are no planned
protection systems.

APS does not have any existing or planned control devices. These devices exist
outside the APS control area; however, they are not utilized or their operation is not
necessary as a result of the contingencies in this study.

All planned outages of bulk electric equipment at APS does not occur during the
heavy summer peak time. Therefore it is not necessary to study planned outages since
studies other than the summer peak scenario are not warranted.

Results of the power flow studies are tabulated in a Security Needs Table and an
Adequacy Needs Table, below. These tables identify sixteen transmission projects that
are included in this Ten-Year Plan filing. Some of the projects were classified as
Adequacy Needs because of the uncertainty of generation location, size, and availability
in the later years. As projects near the five-year planning time frame, they may be
redefined as Security Needs projects. For the projects included in the Security Needs
Table, selected maps of the power flow simulations are contained in Appendix B.



Table 1: Security Needs Table

P In
Transn.usswn Service Critical Outage Limiting Element Map
Project Year
Sugarloaf 500kV 2009 | Cholla-Zeniff 69kV Voltage deviations and line overloads | B1-
substation line on the sub-transmission system in the | B2
area resulting in load shedding

Milligan loop-in of | 2009 | Casa Grande Overloads Santa Rosa-Asarco 69kV | B3-

Saguaro-Casa 230/69kV transformer | line. B4

Grande 230kV line

Dugas 500kV 2009 Verde-Cottonwood Voltage deviations and line overloads | BS-

substation 69kV line on the sub-transmission system in the | B6

area resulting in load shedding

Flagstaff 345/69kV | 2012 | 230/69kV Voltage deviations on the sub- B7-

interconnection transformers at transmission system in the area B8
Coconino resulting in load shedding

TS6 230kV 2012 | Adobe-Deer Valley Overloads Deer Valley-Rose Garden | B9-

substation 69kV line 69kV line B12
Adobe-Stout 69kV Overloads Deer Valley-Rose Garden | B13-
line 69kV line Bl6

Mazatzal 345kV 2013 P1-Tonto 69kV line Voltage deviations on the sub- B17-

substation transmission system in the area B18

resulting in load shedding




Table 2: Adequacy Needs Table

i In
Transn.nssmn Service System Benefits
Project Year

Loop-in of Navajo- 2010 Increases import capability for the Phoenix Metropolitan area and

Westwing 500kV export/scheduling capability from the PV area to provide access

into TS9 500kV to both solar and gas resources. Increases transmission system

substation and TS9- reliability and ability to deliver power from these resources.

Pinnacle Peak 500kV Provides additional voltage support to the Phoenix Metropolitan

line 230KV and sub-transmission system.

Loop-in of Saguaro- | 2012 Provides a transmission source to serve the new load developing

Casa Grande 230kV in the local area that does not have any electrical facilities existing

line into TS12 230kV in the area.

substation

Desert Basin-Pinal 2013 Increases the reliability of the Sundance generating facility and

South 230kV line provides an APS transmission path for delivery of the full output

and Pinal South- of the Sundance generating facility. Provides another

Sundance 230kV line transmission path in the regional system, thereby increasing the
system reliability and capacity in order to continue to serve the
growing electrical demand in an economical and reliable manner.

Palo Verde vicinity | 2014 Increases import capability for the Yuma area and

to North Gila 500kV. export/scheduling capability from the PV area to provide access
to both solar and gas resources. Increases transmission system
reliability and ability to deliver power from these resources.
Increases transmission system reliability.

North Gila-TS8 2014 Increase transmission system reliability and ability to distribute

230kV line. and deliver power within the Yuma area.

Delany-Sun Valley 2014 Increases the import capability for the Phoenix Metropolitan area

500kV line & Sun and export/scheduling capability from the PV area to provide

Valley-Trilby Wash access to both solar and gas resources. Increases the system

230kV line reliability by providing a new transmission source to help serve
the growing areas in the western portions of the Phoenix
Metropolitan area.

Palm Valley-TS2- 2015 Provides a second 230kV source for Trilby Wash so that it is not

Trilby Wash 230kV served as a radial substation, thereby increasing the local system

line reliability. Also, connecting the Sun Valley-Trilby Wash 230kV
line to Palm Valley also increases the reliability of the high
voltage transmission system on the western side of the Phoenix
Metropolitan area.

Sun Valley-TS9 2016 Increases import capability for the Phoenix Metropolitan area and

500kV line.

export/scheduling capability from the PV area which includes
both solar and gas resources. Increases transmission system
reliability and ability to deliver power from these resources.
Provides a second 500kV source for the Sun Valley substation.
Provides support for multiple Category C and D transmission
contingencies.




IV. Stability Analyses

A stability simulation for simulated three-phase faults was performed for 2013
and 2018 for every non-radial 115kV, 230kV, 345kV or 500kV line that APS owns
(totally or partially) or operates. It has been APS’ experience that stability concerns do
not manifest on the sub-transmission system, which is primarily designed to deliver
power to load. Therefore, no simulations were performed at voltage levels less than
115kV, except at generator substation. Additionally, every new proposed generation
plant will be required to perform stability evaluations prior to receiving permission to
interconnect to the transmission system.

Each simulation modeled a 3-phase bus fault, appropriate series capacitor flashing
and reinsertion, and fault removal and transmission line removal. System performance
was evaluated by monitoring representative generator rotor angles, bus voltages and
system frequency. Plots of these system parameters are included in Appendices C and D.
The stability simulations performed to date indicate that no stability problems limit the
transmission system.

V. Category A & B Contingency Study Results

A high level overview of the results for the Category A and Category B
contingences is shown in Table 3. From this table, it is shown that each of the Category
A and Category B contingencies meets the NERC/WECC Planning Standards.

Table 3: Overview of Category A & B Standard Results

1-5 year Time Frame 6-10 year Time Frame
Standards Case Years Standards
NERC Planning Standards Category A - Case Years Studied Met? Studied Met?
1 l " All Facilities in Service 2009 through 2013 Yes 2014 through 2018 Yes
1-5 year Time Frame 6-10 year Time Frame
Standards Case Years Standards
NERC Planning Standards Category B Case Years Studied Met? Studied Met?
3-Phase Fault with Normal Clearing —
1 | Generator 2009 through 2013 Yes 2014 through 2018 Yes
3-Phase Fault with Normal Clearing —
2 | Transmission Circuit 2009 through 2013 Yes 2014 through 2018 Yes
3-Phase Fault with Normal Clearing —
3 | Transformer 2009 through 2013 Yes 2014 through 2018 Yes
4 | Loss of an Element without a Fault 2009 through 2013 Yes 2014 through 2018 Yes

Table 3 is a high level summary that shows, with the projects listed in Tables 1 &
2, the APS system meets the criteria listed in NERC Standards TPL-001 and TPL-002.
The transient stability plots are detailed in Appendices C & D. Due to the size of the
power flow thermal and voltage steady state analysis the detailed results are not included.
However, they are available upon request by WECC or any other authorized stakeholder.




APPENDIX A

Representative Contingency List
(2016 used as an example year)
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Contingency
CHOLLA 500.0 to SAGUARO 500.0

FOURCORN 500.0 to MOENKOPI 500.0
NAVAJO 500.0 to MOENKOPI 500.0
CHOLLA 345.0 to PNPKAPS 345.0
CHOLLA 345.0to PRECHCYN 345.0
FOURCORN 345.0 to CHOLLA 345.0
FOURCORN 345.0 to CHOLLA 345.0
BUCKEYE 230.0 to LIBERTY 230.0
CACTUS 230.0to OCOTILLO 230.0
CACTUS 230.0to PPAPS N 230.0
CTRYCLUB 230.0 to LINCSTRT 230.0
CTRYCLUB 230.0 to GRNDTRML 230.0
DEERVALY 230.0 to ALEXANDR 230.0
DEERVALY 230.0 to PINPKSRP 230.0
EL SOL 230.0 to AGUAFRIA 230.0
GLENDALE 230.0 to GRNDTRML 230.0
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LEUPP 230.0 to COCONINO 230.0
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MEADOWBK 230.0 to CTRYCLUB 230.0
MEADOWBK 230.0 to SUNYSLOP 230.0
REACH 230.0 to LONEPEAK 230.0
REACH 230.0 to PNPKAPS 230.0
PPAPS N 230.0 to OCOTILLO 230.0
PPAPS N 230.0 to PINPKSRP 230.0
PPAPS N 230.0 to PINPKSRP 230.0
PNPKAPS 230.0 to PINPK  230.0
SAGUARO 230.0 to TATMOMLI 230.0
SNTAROSA 230.0 to TATMOMLI 230.0
SNTAROSA 230.0 to TESTTRAK 230.0
SURPRISE 230.0 to EL SOL 230.0
SURPRISE 230.0 to WESTWNGW 230.0
WESTWNGW 230.0 to PINPK  230.0
WHTNKAPS 230.0 to EL SOL 230.0
WHTNKAPS 230.0 to RUDD  230.0
WPHXAPSS 230.0 to WPHXAPSN 230.0
PNPKAPS 230.0 to PPAPS C 230.0
PPAPS C 230.0to PPAPS N 230.0
WPHXAPSS 230.0 to RUDD 230.0
YAVAPAI 230.0to VERDE N 230.0
YAVAPAI 230.0 to WILOWLKE 230.0
KYR-NEW 230.0 to OCOTILLO 230.0
KYR-NEW 230.0 to KNOX  230.0

Al

Cirtcuit

Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 2"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 2"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"



line_47
line_48
line_49
line_50
line_51
line_52
line_53
line_54
line_55
line_56
line_57
line_58
line_59
line_60
- line_61
line_62
line_63
line_64
line_B65
line_66
line_67
line_68
line_69
line_70
line_71
line_72
line_73
line_74
line_75
line_76
line_77
line_78
line_79
line_80
line_81
fine_82
line_83
line_84
line_85
line_86
line_87
line_88
line_89
line_90
line_91
line_92
line_93
line_94
line_95
line_96

"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
“Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
“Line
"Line
"Line
“Line
"Line
“Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line

PANDA 230.0 to GILABEND 230.0
WPHXAPSN 230.0 to WHTNKAPS 230.0
FORTROCK 230.0 to RNDVLYAZ 230.0
FORTROCK 230.0 to JUNIPRMT 230.0
ALEXNDR 230.0 to ALEXANDR 230.0
WILOWLKW 230.0 to PRESCOTT 230.0
WILOWLKW 230.0 to WILOWLKE 230.0
JUNIPRMT 230.0 to SELIGMAN 230.0
CORONADO 500.0 to SILVERKG 500.0
PALOVRDE 500.0 to WESTWING 500.0
PALOVRDE 500.0 to WESTWING 500.0
PALOVRDE 500.0 to RUDD  500.0
PERK PS1 500.0 to PERKINPS 500.0
PERK PS2 500.0 to PERKINPS 500.0
SILVERKG 500.0 to BROWNING 500.0
BROWNING 500.0 to KYRENE 500.0
HASSYAMP 500.0 to REDHAWK 500.0
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RUDD 230.0 to WHITETNK 230.0
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COPPERVR 230.0 to FRISCO 230.0
APACHE 230.0 to BUTERFLD 230.0
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BUTERFLD 230.0 to SAN RAF 230.0
MORENCI 230.0 to GREEN-AE 230.0
RED TAIL 230.0 to DOSCONDO 230.0
SAHUARIT 230.0 to BICKNELL 230.0
MEAD N 230.0 to HVRA3A4 230.0
MEAD S 230.0to MEADN 230.0
DAVIS 230.0 to RIVIERA 230.0
DAVIS 230.0to MEADN 230.0
DAVIS 230.0to TOPOCK 230.0
HOVRAS5A6 230.0 to MEAD S 230.0
HOVRA7-9 230.0 fo MEAD § 230.0
MEAD 500.0 to PERKINS 500.0
PARKER 230.0 to EAGLEYE 230.0
PARKER 230.0 to BLK MESA 230.0
PARKER 230.0 to HAVASU 230.0
PARKER 230.0 to HARCUVAR 230.0
COOLIDGE 230.0 to SUN ARIZ 230.0
COOLIDGE 230.0 to SUN ARIZ 230.0
LIBERTY 230.0 to WESTWNGW 230.0
LIBERTY 230.0 to LONE BUT 230.0
LIBERTY 230.0 to PHXWAPA 230.0
LIBERTY 345.0 to PEACOCK 345.0
LONE BUT 230.0 to TESTTRAK 230.0
LONE BUT 230.0 to SUN ARIZ 230.0
MCCONICO 230.0 to DAVIS 230.0
MCCONICO 230.0 to GRIFFITH 230.0
MCCONICO 230.0 to HARRIS 230.0
PHXWAPA 230.0 to LONE BUT 230.0
PINPK 230.0 to PINPKSRP 230.0
PINPK 230.0 to PINPKSRP 230.0
TESTTRAK 230.0 to CASAGRND 230.0
HILLTOP 230.0 to MCCONICO 230.0
N.HAVASU 230.0 to PARKER 230.0
N.HAVASU 230.0 to TOPOCK 230.0
HOVRN7NS8 230.0 to MEAD S 230.0
HOVRNSNSG 230.0 to MEAD S 230.0
HOVRN3N4 230.0 to MEAD S  230.0
HOVRN1N2 230.0 to MEAD S 230.0
HOVRA1A2 230.0 to MEAD S 230.0
HARCUVAR 230.0 to HARCU AZ 230.0
HARCUVAR 230.0 to HASSYTAP 230.0
SPKHILTP 230.0 to COOLIDGE 230.0
GRIFFITH 230.0 to PEACOCK 230.0
PEACOCK 230.0 to HILLTOP 230.0
PEACOCK 345.0to MEAD 345.0
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TOPOCK 230.0 to SOPOINT 230.0
TOPOCK 230.0 to SOPOINT 230.0
HASSYTAP 230.0 to HASSY AZ 230.0
HASSYTAP 230.0 to LIBERTY 230.0
RNDVLYTP 230.0 to RNDVLYAZ 230.0
RNDVLYTP 230.0 to PEACOCK 230.0
ROGSWAPA 230.0 to PINPK  230.0
ROGSWAPA 230.0 to PINPK  230.0
ROGSWAPA 230.0 to SPKHILTP 230.0
FLAGSTAF 345.0 to GLENCANY 345.0
FLAGSTAF 345.0 to GLENCANY 345.0
FLAGSTAF 345.0 to PINPKBRB 345.0
FLAGSTAF 345.0 to PINPKBRB 345.0
GLEN PS 230.0 to NAVAJO 230.0
KAYENTA 230.0 to SHIPROCK 230.0
KAYENTA 230.0 to LNGHOUSE 230.0
SHIPROCK 345.0 to FOURCORN 345.0
NAVAJO 230.0 to LNGHOUSE 230.0
TS4  230.0 to PALMVLY 230.0
RUDD 230.0 to PALMVLY 230.0
LIBERTY 230.0to TS4 230.0
DINOSAUR 230.0 to BROWNING 230.0
BUTERFLD 230.0to SLOAN 0.0
DOSCONDO 230.0 to HACKBERY 230.0
HACKBERY 230.0 to MORENCI 230.0
ABEL 500.0 to PINAL_C 500.0
ANDERSON 230.0 to ORME  230.0
ORME 230.0to RUDD 230.0
ABEL 500.0 to BROWNING 500.0
DAVIS 230.0to ZORB 230.0
ZORB 230.0to TOPOCK 230.0
FOURCORN 500.0 to FCW  500.0
MOENKOPI 500.0 to RME  500.0
NAVAJO 500.0to RME . 500.0
DRPP 500.0to FCW  500.0

DRPP 500.0to FCW  500.0

RME 500.0to FCW  500.0
NAVAJO 500.0 to DUGAS 500.0
RACEWAY 500.0 to WESTWING 500.0
RACEWAY 500.0 to PNPKAPS 500.0
SGRLF 500.0 to CHOLLA 500.0
DUGAS 500.0 to RACEWAY 500.0
AVERY 230.0 to RACEWAY 230.0
AVERY 2300toTS6 2300

TS6  230.0 to PNPKAPS 230.0
SNVLY 230.0to TRLBY 230.0
SNVLY 230.0to TRLBY 230.0
CORONADO 500.0 to SGRLF  500.0
PERKINS 500.0 to WESTWING 500.0
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. line_197 "Line PD-MORNC 230.0 to FRISCO 230.0 Circuit 1"

line_198 "Line CHOLLA 230.0to LEUPP 230.0 Circuit 1"
line_199 "Line SNVLY 230.0 to HASSY AZ 230.0 Circuit 1"
line_200 "Line CASGRAPS 230.0to DBG  230.0 Circuit 1"
line_201 "Line SNTAROSA 230.0to DBG  230.0 Circuit 1"
line_202 "Line MEAD S 230.0to EQUEST 230.0 Circuit 1"
line_203 "Line MEAD N 230.0to EQUEST 230.0 Circuit 2"
line_204 "Line MEAD N 230.0 to NEWPORT 230.0 Circuit 1"
line_205 "Line MEAD N 230.0 to EASTSIDE 230.0 Circuit 1"
line_206 "Line MOENKOPI 500.0 to MARKETPL 500.0 Circuit 1"
line_207 "Line NAVAJO 500.0 to CRYSTAL 500.0 Circuit 1"
line_208 "Line FOURCORN 345.0 to RIOPUERC 345.0 Circuit 1"
line_209 "Line FOURCORN 345.0 to SAN_JUAN 345.0 Circuit 1"
line_210 "Line FOURCORN 345.0 to WESTMESA 345.0 Circuit 1"
line_211 "Line FOURCORN 230.0 to PILLAR 230.0 Circuit 1"
line_212 "Line HENDRSON 230.0 to MEAD N 230.0 Circuit 1"
line_213 "Line HALLEN 500.0 to MEAD 500.0 Circuit 1"
line_214 "Line BC TAP 230.0to MEADN 230.0 Circuit 1"
line_215 "Line DAVIS 230.0 to MCCULLGH 230.0 Circuit 1"
line_216 "Line MEAD N 230.0 to DECATUR 230.0 Circuit 1"
line_217 "Line MEAD S 230.0 to PAHRUMP 230.0 Circuit 1"
line_218 "Line MEAD S 230.0 to GREENWAY 230.0 Circuit 1"
line_219 "Line MEAD S 230.0 to MCCULLGH 230.0 Circuit 1"
line_220 "Line MEAD S 230.0 to MCCULLGH 230.0 Circuit 2"
’ line_221 "Line MEAD 500.0 to MARKETPL 500.0 Circuit 1"
. line_222 "Line PINTO PS 345.0 to FOURCORN 345.0 Circuit 1"
line_223 "Line SIGURDPS 230.0 to GLENCANY 230.0 Circuit 1"
line_224 "Line SHIPROCK 345.0 to SAN_JUAN 345.0 Circuit 1"
line_225 "Line HASSYAMP 500.0 to N.GILA 500.0 Circuit 1"
line_226 "Line MOENKOPI 500.0 to ELDORDO 500.0 Circuit 1"
fine_227 “"Line PALOVRDE 500.0 to DEVERS 500.0 Circuit 1"
line_228 “Line MEAD S 230.0 to ELDORDO 230.0 Circuit 1"
line_229 "Line MEAD S 230.0to ELDORDO 230.0 Circuit 2"
line_230 “Line PARKER 230.0to GENE 230.0 Circuit 1"
line_231 "Line CAMINO 230.0to MEAD S 230.0 Circuit E"
line_232 "Line CAMINO 230.0to MEAD S 230.0 Circuit W'
line_233 “Line MEAD N 230.0to ARDEN 230.0 Circuit 1"
line_234 "Line MEAD S 230.0 to DIAMOND 230.0 Circuit 1"
line_235 "Line MEAD S 230.0 to DIAMOND 230.0 Circuit 2"
line_236 "Line HARQUAHA 500.0 to DEVERS 500.0 Circuit 1"
line_237 "Line MEAD N 230.0 to SINATRA 230.0 Circuit 1"
line_238 "Line EQUEST N 500.0 to MEAD  500.0 Circuit 1"
line_239 "Line SNVLY 500.0 to RACEWAY 500.0 Circuit 1"
line_240 "Line DELANY 500.0to SNVLY 500.0 Circuit 1"
line_241 "Line PRECHCYN 345.0 to MAZATZAL 345.0 Circuit 1"
line_242 "Line MAZATZAL 345.0 to PNPKAPS 345.0 Circuit 1"
line_243 "Line JOJOBA 230.0to PANDA 230.0 Circuit 1"
line_244 "Line JOJOBA 230.0to TS4  230.0 Circuit 1"
line_245 "Line TRLBY 2300toTS2 230.0 Circuit 1"
‘ line_246 "Line TS2 230.0to PALMVLY 230.0 Circuit 1"
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line_247
line_248
line_249
line_250
line_251
line_252
line_253
line_254
line_255
line_256
line_257
line_258
line_259
line_260
line_261
line_262
line_263
line_264
line_265
line_266
line_267
line_268
line_269
line_270
line_271
line_272
line_273
line_274
line_275
line_276
line_277
line_278
line_279
line_280
line_281
line_282
line_283
line_284
line_285
line_286
line_287
line_288
line_289
line_290
line_291
line_292
fine_293
line_294
line_295
line_296

"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
“Line
"Line
“Line
"Line
"Line

“"Line

“Line
"Line
"Line
"Line
"Line
"Line
“Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line

MORENCI 230.0 to PD-MORNC 230.0
PANTANO 230.0 to NEWTUCSN 230.0
NEWTUCSN 230.0 to SAHUARIT 230.0
BOWIE 500.0 to PINAL_C 500.0
BOWIE 500.0to ARROYO 500.0
MOENKOPI 500.0 to YAVAPAI 500.0
YAVAPAI 500.0 to WESTWING 500.0
DELANY 500.0 to HARQUAHA 500.0
DEERVALY 230.0 to WESTWNGE 230.0

WESTWNGW 230.0 to WESTWNGE 230.0

RACEWAY 230.0 to WESTWNGE 230.0
WESTWNGE 230.0 to EL SOL 230.0
HASSYAMP 500.0 to DELANY 500.0
PERKINS 500.0 to PERKINPS 500.0
PINAL_W 500.0 to PINAL_C 500.0
PAPAGOBT 230.0 to KYR-NEW 230.0
PINAL_C 500.0 to TORTOLIT 500.0
SAGUARO 500.0 to TORTOLIT 500.0
SAGUARO 500.0 to TORTOLIT 500.0
BICKNELL 345.0to VAIL  345.0
GREEN-AE 345.0 to GREENLEE 345.0
GREENLEE 345.0 to COPPERVR 345.0
GREENLEE 345.0 to WILLOW 345.0
GREENLEE 345.0 to WINCHSTR 345.0
HIDALGO 345.0 to GREENLEE 345.0
MCKINLEY 345.0 to SPRINGR 345.0
MCKINLEY 345.0 to SPRINGR 345.0
PINALWES 345.0 to SOUTH 345.0
SAN_JUAN 345.0 to MCKINLEY 345.0
SAN_JUAN 345.0 to MCKINLEY 345.0
SOUTH 345.0to GATEWAY 345.0
SOUTH 345.0 to GATEWAY 345.0
SPRINGR 345.0 to CORONADO 345.0
SPRINGR 345.0 to GREENLEE 345.0
SPRINGR 345.0to LUNA 345.0
SPRINGR 345.0to VAIL2 345.0
TORTOLIT 345.0 to NLOOP345 345.0
VAIL 345.0to SOUTH 345.0
WESTWING 345.0 to PINALWES 345.0
WESTWING 345.0 to SOUTH 345.0
WHTHILLS 345.0 to MEAD  345.0
WHTHILLS 345.0 to PEACOCK 345.0
WILLOW 345.0 to BOWIE 345.0
WILLOW 345.0 to BOWIE 345.0
WINCHSTR 345.0 to VAIL  345.0
WINCHSTR 345.0 to WILLOW 345.0
FRANCONI 230.0 to GRIFFITH 230.0
FRANCONI 230.0 to N.HAVASU 230.0
MCCONICO 230.0 to MERC230 230.0
WHTHILLS 230.0 to MERC230 230.0
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Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
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Circuit 1"
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Circuit 1"
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Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
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Circuit 1"
Circuit 1"
Circuit 2"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"
Circuit 1"



line_297
line_298
line_299
line_300
line_301
line_302
line_303
line_304
line_305
line_306
line_307
line_308
line_309
line_310
line_311
line_312
line_313
line_314
line_315
line_316
line_317
line_318
line_319
line_320
line_321
line_322
line_323
line_324
line_325
line_326
line_327
line_328
line_329
line_330
line_331
line_332
line_333
line_334
line_335
line_336
line_337
line_338
tran_339
tran_340
tran_341
tran_342
tran_343
tran_344
tran_345
tran_346

"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
"Line
“Line
"Line
"Line
"Line
"Line
“Line
“Line
"Line
“Line
"Line
"Line
"Line
"Line
"Line
"Line
“Line
"Line
"Line
“Line
“Line
“Line
“Line
"Line
"Line
“Line
"Line
"Line
"Line
“Line
"Line
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran

RACEWAY 230.0 to RACEWYWA 230.0
PRSCOTWA 230.0 to PRESCOTT 230.0
PRSCOTWA 230.0 to RNDVLYTP 230.0
GAVLINWA 230.0 to GAVILNPK 230.0
GAVLINWA 230.0 to PINPK  230.0
GAVLINWA 230.0 to PRSCOTWA 230.0
N.WADDEL 230.0 to RACEWYWA 230.0
HASSYAMP 500.0 to N.GILA 500.0
DBG  230.0to PINAL_C 230.0

SUN ARIZ 230.0 to PINAL_C 230.0
JOJOBA 500.0to PANDA 500.0
JOJOBA 500.0 to PANDA 500.0
JOJOBA 500.0 to KYRENE 500.0
ABEL 230.0 to RANDOLPH 230.0
HASSYAMP 500.0 to JOJOBA 500.0
PINAL_C 230.0 fo RANDOLPH 230.0
ANDERSON 230.0 to KYR-NEW 230.0
SANTAN 230.0 to RS-24 230.0
SCHRADER 230.0 to RS-24 230.0
SILVERKG 230.0 to GOLDFELD 230.0
ABEL 230.0 to DINOSAUR 230.0
ABEL 230.0to RS-24 230.0

ABEL 230.0to RS-24 230.0
RACEWYWA 230.0 to WESTWNGE 230.0
CASGRAPS 230.0 to MILLIGAN 230.0
TS12 230.0 to SAGUARO 230.0
MILLIGAN 230.0to TS12  230.0
VERDE S 230.0 to VERDE N 230.0
VERDE S 230.0 to COCONINO 230.0
GILA 230.0to NGL-E 230.0

GILA 230.0to NGL-W 230.0

GILA 230.0toTSB 230.0

SLRC 230.0toTS8 230.0

SLRC 230.0to GILA 230.0
GLENDALE 230.0 to GLENDALW 230.0
GLENDALW 230.0 to AGUAFRIA 230.0
BUCKEYE2 230.0 to LIBERTY 230.0
EAGLEYE 230.0 to BUCKEYE2 230.0
BUCKEYE 230.0 to BUCKEYE2 230.0
CORONADO 500.0 to CHOLLA 500.0
PERKINPS 500.0 to WESTWING 500.0
SILVERKG 230.0 to GOLDFELD 230.0
CHOLLA 500.00 to CHOLLA 345.
CHOLLA 500.00 to CHOLLA 345.
FOURCORN 500.00 to FOURCORN 345.
WESTWING 500.00 to WESTWNGW 230.
WESTWING 500.00 to WESTWNGW 230.
PANDA 500.00 to PANDA  230.
FOURCORN 345.00 to FOURCORN 230.
FOURCORN 345.00 to FOURCORN 230.
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Circuit 1"
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tran_347
tran_348
tran_349
tran_350
tran_351
tran_352
tran_353
tran_354
tran_355
tran_356
tran_357
tran_358
tran_359
tran_360
tran_361
tran_362
tran_363
tran_364
tran_365
tran_366
tran_367
tran_368
tran_369
tran_370
tran_371
tran_372
tran_373
tran_374
tran_375
tran_376
tran_377
tran_378
tran_379
tran_380
tran_381
tran_382
tran_383
tran_384
tran_385
tran_386
tran_387
tran_388
tran_389
tran_390
tran_391
tran_392
tran_393
tran_394
tran_395
tran_396

"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
“Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran

PNPKAPS 345.00 to PNPKAPS 230.
PNPKAPS 345.00 to PPAPS N 230.
PNPKAPS 345.00 to PPAPS C 230.
KYRENE 500.00 to KYRENE 230.
KYRENE 500.00 to KYRENE 230.
PERKINS 500.00 to PERK PS1 500.
PERKINS 500.00 to PERK PS2 500.
SILVERKG 500.00 to SILVERKG 230.
BROWNING 500.00 to BROWNING 230.
BROWNING 500.00 to BROWNING 230.
RUDD 500.00to RUDD 230.
RUDD 500.00 to RUDD 230.
RUDD 500.00to RUDD 230.
MESQUITE 500.00 to MESQUITE 230.
COPPERVR 345.00 to COPPERVR 230.
BICKNELL 345.00 to BICKNELL 230.
GREEN-AE 345.00 to GREEN-AE 230.
MEAD 345.00to MEADN 230.
MEAD 500.00 to MEAD N 230.
LIBERTY 345.00 to LIBTYPHS 230.
LIBTYPHS 230.00 to LIBERTY 230.
PEACOCK 345.00 to PEACOCK 230.
GLEN PS 230.00 to GLENCANY 230.
GLENCANY 345.00 to GLENCANY 230.
GLENCANY 345.00 to GLENCANY 230.
PINPKBRB 345.00 to PINPK  230.
PINPKBRB 345.00 to PINPK  230.
PINPKBRB 345.00 to PINPK  230.
SHIPROCK 345.00 to SHIPROCK 230.
RUDD 500.00 to RUDD 230.
SNVLY 500.00 to SNVLY 230.
SNVLY 500.00 to SNVLY 230.
RACEWAY 500.00 to RACEWAY 230.
RACEWAY 500.00 to RACEWAY 230.
PNPKAPS 500.00 to PNPKAPS 230.
PNPKAPS 500.00 to PPAPS C 230.
PNPKAPS 500.00 to PPAPS N 230.
MEAD 500.00 to MEAD N 230.
CHOLLA 345.00 to CHOLLA 230.
CHOLLA 345.00 to CHOLLA 230.
MEAD S 230.00 to MEAD  287.
SHIP PS 230.00 to SHIPROCK 230.
ARROYO 500.00 to ARROYO 345.
ARROYO 500.00 to ARROYO 345.

WESTWING 500.00 to WESTWNGE 230.

YAVAPAI 500.00 to YAVAPAI 230.
YAVAPAI 500.00 to YAVAPAI 230.

CORONADO 500.00 to CORONADO 345.
- CORONADO 500.00 to CORONADO 345.

PINAL_W 500.00 to PINALWES 345.
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tran_397
tran_398
tran_399
tran_400
tran_401
tran_402
tran_403
tran_404
tran_405
tran_406
tran_407
tran_408
tran_409

"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran
"Tran

TORTOLIT 500.00 to TORTOLIT 345.

WESTWING 500.00 to WESTWING 345.

WHTHILLS 345.00 to WHTHILLS 230.
WINCHSTR 345.00 to WINCHSTR 230.
BOWIE 500.00 to BOWIE 345.
BOWIE 500.00 to BOWIE 345.
GREEN-AE 345.00 to GREEN-AE 230.
KYRENE 500.00 to KYR-NEW 230.
PINAL_C 500.00 to PINAL_C 230.
NGL-E 230.00 to N.GILA 500.
NGL-W 230.00 to N.GILA 500.
ABEL 500.00 to ABEL 230.

COPPERVR 345.00 to COPPERVR 230.
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APPENDIX B

Power Flow Maps



syueq
deo 77V uo payoyms
2 91} UOUIDA PIso[)

Id

1B30L AN L°0T POYS s

(aK) proysaay
ac a3e)joA wnwiuIw 1y

JoqoH ®)
MIA L P3YS

pd B3 ﬁOmu:_‘nh
® M $°9 P3YS

1qmqy \4

® MIN T'LP3YS

a3eInO AN69 JIUSZ —e[IoyD

i

uonEIsqNS AN69/00S Je0l1E3NS INOYNA 6007




(4

ﬂ : —
| .__ S f|wE0
Sueq . 1Moo =L e, m.,m‘ |Ita
des uo yoyms 1o an v o Es @
UOUII A\ 3SO[O 0} PIau ON .HA___TJ . 4 Hm w - R
- E8a
10 — 6" 0T -L'6 )
@ O e ey Ry . Eo:m?uv.owm:g
INLTINONS T Sg5° 0 ’ e 18981e7) %€ € = AV
| - S
66670 [ 07 6% 3
M. M..“H [ o !M\IHIT.— — | 0 OH &
bfe 3
e 966°0
ET0°T L
= —2 0E he
o
o
T2 .
=< ¥ i SEEET 45
e @ FITORD .
PO 19 .
t Le
L“
—2'0 | oTo'T
g A 4 . Thw¥wd 3R T T
il £ 8E
4t
—00 | o
g0 FERTS SRS
mgow 0 e - e e e .. TEmEsm T
i
aBeInO AMN69 HIUSZ — B[[0YD) _
0 Tl ¥
¥ - £
" L
a8
FEO'T
besel i it

|

uonesqns A¥69/00S JE0l1E3NS WIA 6007



€d

ST o
53 ﬁ RREr TEQ'T
<ie v
ooddm
T oo+ ¥EO'T
=00
o0
SLE' D
e YO TTTIH MIN 8 P2YS
MIN ¥'C1 PYS 3
o T2
Nn.‘.o,of Jm.mm
JALTOL : JANTID ¥SYD MIA $°0T7 18103 PIYS
.ﬂA.@I“%WHI el eli e L s pIST
il | sTo oS
5L i Towll $ E£9<f—e0 |
MR L 9E"— W 8 9E— =T ¥T
ces0  OF 159
3 o w,* e 0 9
19 99 - m 2 oS
Dl= = 605 |
: D il |
: 0o Cad | QOOMAYD
mrgwmw ¥96°0 | 0 oefl—00
g dELoTe| - , 9 92
| €T0°T
it
ILVO.LSYI (2 il
o9 ll $ 6% 00
9% { @ 0E~=Z 9T
-6 8% st 10 A S S S R
0.0MH ¥96°0 cplcs M
9€0°T
2860 5 800°T
NOLXIS
%3866 0} papeo]
s / ¥S0d VLNVS
l—g €T
€0 off~5ts oS
2 T et g0 9 Lh -
W o 0§00+ ¥ oz
¥ISIA | | ~ 0D¥VSY
52 o Z3ast
TT# T 06+ - a

(6007) uonEISqNS AN69/0€T UESIIIIA INOYIIM I3EIN0 UL AV69/0€T IPUEILD) ESE)




vd

AT T
53 | SE0°T
S o
'3 ¥ 2T FEO'T
l—6'6
L 2L
e 8E0'T
LEO'T NYOITTIN
e IF*ZTE — p:
EA G ErRr— lbm.mmn'M4ml .4
JALTOL IANTID ¥SVD ,
e e B T
eT0'T
9€0°'T i €. g
LT 9E~— T
920°T
TR TA 1
= W QO0MAYD
|
} W 0 0efl—00
mrm«ml.& | - —
I LI S 2=
8z0'T
bl aTILY
290" 0= 7
ALYOLSYH o -1 0 M LB odt+6 € w Z 0
dttee -8 68 Si*00 11D L 3T 9 36T TLS € 9
™y < QB O0E=6%
6 €92
.y i e e z
9 DEa $20°T b , o 820'T
L¥0'T £20°T
,, NOLXES
ﬁ ¥S0d YINVS
¥ E .LT«.M \\ W( i k=
9 8E L'eE
XONA
YISIA Sl Y
008 TEO'T

20T

SZATT T

(6007) uonEIsqNS AY69/0€7 ULSIIAl YIIM 3EIN0 ULYX AN6I/0ET FPUBLD BSED)




cd
il i ES6°0 ' N
g I 99— =20 /| wvzrom Z ¥l ww
900« |~9°L tit €6z —FT e ; L o
) € ZTL i yMEIY
0 ET-| T 2T 0 ET-— P !
9°TL— 6 SE Z 0E )
A \1__ :|Qm.ﬁw )
T96°0 9Z0°T . .
900°T —~0'0 SKIAE RIS 4 ET0-— ILs "0 e gl
OLKDL - g : dM _..IM..@. ] — T 0Z ‘ ....... &0 5
° 960 ~— G 0F Z°ET =
®
SRS ol W . .
, RIS ZET :
¢ o 1| uoAue)) 1addo) — L %I
~T°E > .S : e
|9H\;H.MU|N - g8z = @ MIN T u% m :Oh:mU ’ b
v CW o Jaddo) @ MIA ¥ PoYS
e BN - T 0
zEL oo L" 32 b w1 TG ]ﬁ.
~“8EZ>% |[-— 8 66F Sy TrasvH '
* < owd
@ L86°0
TI0°T
" _E 9T 6"T
e A L¥Z—~~66
6g £66°0 i
0, s | —
%L 001 @ papeoT] JIAIMDIN @) I 00—
MIA 8°6 % 2[[IAUIOD . _
R ¥ o
® MIA 8 PAUS - 979 v
L\.O ; lYﬂ..miT»
..__|e.l._a||v-|vp.3:
ET T g0 - ageinO AY69
90T — [l z-0 —uOOBQOﬁOUIO_uaD\/
‘PooMu0)0) 29" p 0 =— [E~0-0
® MIN 6'LT PAYS
EED T
H.ﬂ.._ R
e - -
90| " 8"
Wlret (8 T
szo T "
©)o " 9 -
1830 AAIN LIS POYS 4» s ,.|= S
" _
a2 oL

uonesqng AN69/00S se3nq MoYIA 6007




TR
b ¥ —6vE
W =8 LZ¥
. - !
gt $P|l—~€-92
LTy ® € Teb kst
: '3
ZT0°'1T

94

€66 °0'p'
WE B —=F-g 0°S - .
T " 00« |29 Z°ZT f=E T THCOTY R
9°6 -
T TS

++ 600 Ul uoneIsqns A69/00S sesnq 2yj Jo uonippe

Y YIM MIA ST 03 MIA L' WO SOSBAIOdP Pays 2q 0} papasu
PeOJ[ JO Junowe dy [ "eare Sy} ul SOFeINO J0J pazijeal 3q J0u [[IM
uoneIsqns AN69/00S sesn( 2yj Jo syyauaq [[nj ay) ‘pajejduwiod
stouif sig) [up) "Q[0T [Bun pajojdwios 3q jou [jim dulf

AN69 uokue)) 1addo) — sedn(q oy ‘sonssi Suipruniad 0} an( 44

uoneEIsqNg AN69/00S se3nda WM 6007

4

23eIm0 AY69

POOMUOYI0D) - OPIIA




Ld

[BI0L MIA 8°TE PIYS ««

¥ L —~
NA..__jlﬂl e %1€ = AV
ageInQ uoneisqnsg YRIHTH it
AM69/0€C 0UIH0907) 2Tz —~ Z66 "0
T9 " g0 =
ST
Lz0 {M”Mw. —3F les-sx
. £ FX ;l R - 8°"TE
B L 8oL~}
X E AIWLEDY i
FEO T i d [T OuIu000) o
T . £ ¥E | ® MIN 6'6 P2US
AV ATINEKIS o 1 g0l Lo 1] ¢
6 TT = e e A eqny, ®
T TBE~— d MIA ¥°T Pays osje
st - ‘urejunojA Apoop
Koakys ke 8 0BT ® MIA §°6 PAYS
8 ET - K
%0's=AV ¥ SBETT Eat §] OuUIN020)
000°T ® MIN 1T PauS
oLE e ! : il L Xl ~—LL /]
0" ez Lee m 1 TeF | — ¥ F {-
ey e LY S LY | .
—~ET¥% & 3K
98Tl ST
L Zy— e $00°T
TN —~ €0
' e __H (L
-

uoneIsqnS AN69/SteE JJISSeL INOYNM 7102




a3enQ uonelsqng
A69/0€T OUIU0d0D)

8d

uoneIsqNS AN69/SHE JIeISIeLL WM T10T

EER

%8l = AV




W Ad-AN "95) ou

Xemop oL

000°'T

ST HNOZ
YIEY AFITIVA HLYON HVA

dVH A¥59 OdLAN CTOCT
L6208
Leivg ..:«w,:w.—
e K ¥ 3pueln 013T) OL
o 4
*¢ 12 Z3TTeA UITON OL
ISL

A3TTRA 2a0Q OL

MN [ Y e 8 4
as Ll 6 61
= g

LS =

» S

AVEd HVIIAYD

EPOPB EQ' L

> 0
- 0
TIOWVIXS

SONIEAS 400

A3TTRA 3330 OL
uspIRy 3504 OL

0§0gs . 610 T
S$L= -5t
§ 8L+ "6'F
LR ot N 4

680%8 610" 1

L0oLs
AYMALVD,
«wmmou E L
{ >
L S
vVZ »F*8'F
L c o d s
1°f «
S

ww_evm SI0'1

2
T°Z
g =

B'Z «

6 Fi=

28098 S910°1
EEENE

0ddnd aTIM

6d

E00%98 60" 1
d30av

IVId IINnDSId

14

4 ] o1
HS¥M NVWAVad

GpE _ EE0'L
§P5R0 o FE0y
R
EREDS _ 6Z0°T
8°Zi->}+8'¥
i 8z
% 568
, qa =¥ 81
5
¥E o »
£ 69+ GS298 EEQ’T
PoTE STIIH HLadaoqdd
TP
A¥dd QINVEAd
9E0° 1
25Yy
o 4
<
L
AVMEIVE

ey

Bopee _ ZE0'1

51 «

& L7

2% =l > 1"

Fec+1—> S°E

HAISEAVT

Sutmisaspg oL

g4 il )

dWAL RATIVA XddVH

& 5* mﬂm [£21 I ¢

a9+

8°01-» .
R v.»mﬂvaﬂ

QTATIILVH
Butmasapg oL

0BE¥S  $EQ'T
a Mot 2B
o kB

qooMdEa TV

-




Mo Ad-QY "95) M

FFPT HNOZ
YIYY TYdLNID HLHON

eve (et d¥H AX59 OdLIW CTOC
ureamoy &% =i f
Ammy o TUTeE vy 1E
ELobe

ceere #Fe %
'S

(323 55
HOOAMOPR IR ['§Ls
oL - £1>
et - id
P £.£ aal o Y
NM IR ias R
=
LI L a8 1
R S N =
- g
ATOMSTUD s
T3mmy peod oL
egore T8t
P mat 88
TLere 10 i Rl
CHegri’®
[ S mt A2
'V &qr& [ilisd e’y
L5y b f o &
€91 &-m. tanre BT g
v Erg o R M
Lhte T hih 4003001 Lrf-es
XdTIVA HOOMW
asTpRIRg O
§'% v§Z
sEre Tl s BELAL
L'y » L 38 ¢ b
T
wiare otel - Pe & 6 [$8 15
g $°L gl - L 3 s Sl 1 pairs $ie 1
WORIH OL TR e H (RS s o STIIH HOIHD
L'y &-l | 3 = £'s5
e s i mM R Tias
ST 'L~
QIvaang L RS eire bl
L't »F~u'd
- - - L= T~
[T
LiTEY ey
Av¥dad ENOT
- e S — L et
[ igs 2 N
- i o ~ WozEE  ¥e'
Lonaandy

EIR

B Bl b 2

4

]

L€ -
W3 W4 OL | ei e -

(313 B 1 e |
ATNYAD OTATD

ord

TXdEHD

| 8 4 v*vwv
F e 0 4

161321 et

MYHS
(X117 121
PR AR
(RIS Rl 1
z's st

getpe Itk
'8 «
£aT
[
R R A

HITHSHHOX

000°T
AN

(2132 EreT

8 %
o & 4
25 -
(A 1o
PN Sl W
e Sy
reire

sipbe  $28°L
=§r51
[ress SN

ofr

L g+
LEIy
6 Tix
[N

ssurE %28}
HEQdVD FS0d

-
-l

anoas oL

slers £F0 X
AATIVA dddd

2qOpY OL

s 3

'8
4

saekE (2L
TVHVD

Y - —. e

YeEvEvesr
piove  Lie°%
OLSId) HINOW

[ 13423 Ll
£'9 il

D

5 nw.,. 1
aL *ELe

LyEvs 2501
HEIED ANNAS

¥ wvwml 13

s50P8 Mo X
©TId BBy oL

L LE0°T
OX0ddV

1124 oL

ELETS | 4 3 4
4
[ i s

(14
(2132 L]
dardanaadn




10 AQ-(N "9} A

g

PvT HNOZ TR 0T
(X it 1
YEEY TVHLNID HIMON o ekt (X 3 U_: 5
bt o d¥YH AX69 OYLIW CI0T e A
ureaumoll &€ =g if sTarE
Awmy oL TTETeE=4- a1 T
sLove . — o B
§T oy
L't [R5 ol B4 w8 X
=4 '2F
iars el
HOOTMOPRIR S
oL $'¢ -
» (3] L ~Fvi's
H >3t zears LAY s a1
s S K R e so0%8 Pl
- LY ol B TYNYD sfors 2601
6LovE  3E9°T TTAMXANCH
JOOMAONYHO
i HIANVXETY
- 3y ~fra's ss088 _ g60°Y
e HIies e M 0 T e M [N st 34
L (e R 8¢ T~ 9%¢
(e B
asuumy peoy oL T~ —=100 isods ¥
MYHS YISIA YWOT
[ 15 . __. wwu. LI
[N s S AR me e ) e
15088 £E0'1 =i PR
R ] seore  wpe’l S :
PAPTTSE ZAOTSIHNNS SL0B8  6E0°T 't -_l 14 81 »§1
TLays sea°1 g [ e ST [ R 1
[T et Leare 9681 OLSIdD ALNOW
L A B 1 L4 IS et B I
LE '3 seame  L6o'T it AR
o B
L5 R i 1 35 o £°¢ »f>a'l
8 1 PR SRR
b o honoor’ e ' 2 v T 6
- 3 -4>9 £ ~1'8 atev e R
bt deah v (S A pd N 1 [ =$ed o 3 | L
XATTVA HOOW ~¥'Si
N LT R T
JdnL @re eT1] enby oL
asTpRIRY O i i
LE ~$': + g5
3 - A ¢ w
520 W'Y is vy [ (s
Ty ~p—9'% 96 =
S I B LR LR (ST
$'T =¥ PR CREE 1d A | o B 20188 LER'Y azErs 69T
Hoesy oL R a Rt M1 e Yeali~F=2"1¢ STTIIH HOINN rorEs el $ L~ 1'% 'y - 'y
s 1ol LR s R i (TR R T
LS seavy 9681
PO 1 P et 1 QXRO¥dY
£8 ~3'4 6 N e KL )
(W RaRT L3034 6 e T w_
L IR 5 ’ ok 128 0L
OTVddng L L t
5% = f2gpe  Ten'l
o ¥~ [T ) 9 ¢
LN 15 R e R e
SoiE8  EM'T ¥ ! . ’
dvEd ENOT § 3~ TZEER 2681
. 9 £ ~4=1'1 e AVMNETED
Tt st agebe _ 438°T
ozre a1 o E R *XiTren Wdna RS ST E
et 3 -~ 9’2 S EITTa
Lonaandy i "
6T GERT L3
B - L
= wm.y« 10 f€8°1 fge
£y 412 [T ek M gy 169l
$'e > £'7 7 5 [ 8 Rt K 1 dATHENTTLD
IS e R R
- sLavs L TL I B 0L~
mua Wn.m_ E L
S gl Se9¥s 6201 g .—4. T
% 3 HATEYD HSOd 3qopY oL H IS R
sl LpE¥s  RE9'l
$e a 8 =f=3f AdddD ANOA
¥e3d UUTd oL [R [N R i anoag oL
s2288  §E8°1 sLere  se'l
HANVED OTAID ZATIVA HLAON




0 Ad-(N "95) HA

Xemop oL

000°T

> (AT v‘.&

YIIY AHTIVA

AR LA g
LA
£

35L

K3tTRA 3A0Q OL

EVOPR ZEO'T

>0
pora an

HIOWVIRS

HILYON d¥d >
d¥N AXn9 OdLIN

spueay o13TI OL

EsTTeA W3ToN oL

Ka1TRA 333Q 0L
uIpaIey IS0g oL

SPT HNOZ
c10c

g Pl

v.ocvxq
_

N el
» L%
B0Z¥8
|
&8>
GROPE t
LOOLE - X
18t
LY =
AVMALYD ? 1=
gopvs _ san’t
< I¥Id IINDSI4
L T
PEi - ~F*8'F
R g S R
't «
£us-

foges 810
R
T°¢ «
L Lo

m«.— S°§
6 vl P

c8oys 810X

qEENOTd
-.-u,uz'u_
-8t
n'ot 4 it 8 4
S PPl +*6 sl
F'9 «
S pLpve | L20°T
A¥Ed NYTIAYD 6 9>
L3 16 8
2 =
£°s -
L B | e
S Te
1 9
 J 9 8 ] 20’1 ELD®B Lo’ 1
vines J70.1 g1ye,, 1 HAATH MK
&S 1"y
- 12 9 t«l—> 00
= (= e o 15 4
SONTHAE H20d OH¥Ng 4TIM

AVad AIWVdRd

m.‘mox EEOD' T
970t >
EE > {°

=l —>§

HAISEAVT

Burmisap ol

\,a‘s«.m ¥ED'T

@

LL ™
z°5 - *
| AL T T

dWEL RETTIVA XddVH

§01-» £
g St v.m.mw a
QTAILVH
Purmasapg oL

08E®S SEQ'T

8% -+1*9°§
L8l *0 9%

AOOMAEATVYD




eld

W LISy "95) U

L3TTRA T33Q OL

GPT EANOZ | mepaws asou oL gopvs
VIYY AHTTIVA HILJON HVd 66t ._
d¥YW AX59 OYIIN ZT0T BYEEE S50
¥ I _ »8°52 futmasap oL
o 8
= 6Z¥8 670 1 82
a bt T4 b 0Gove . BIOCT B o EBEPR  LED'T 46698  SEO0'I
8¢ 6 2 SpuRay OTITH OL Lo ok ] 9°0 « Lt Ol "6 ¢ L3 s
= > L L 4 81> ZViv+*661 o ZL™
» v 6 LL A37TeA WRION OL 2:«% 9ED " T g L —» &
Kemop oL a0 LT85+ [ an
5 e En R Mf;.m GE0 " T dWEL AETIVA AddVH
. 3 G 152
381 % » . bl STTTH HIAdA5qaH
BOEPS  9ED' 1 § Lls
ik o) - S _ q D ER~
o
68098 810" 1 ihc it il
LOOLE 96 -» AVEd QINVERd X y
it ZLEPS _ DED'T
-
9L = £ EL-» s A
TYMALYD ) 9f - DL~ 5
popFE_ ZE0"T LR z 7762
> IV¥Id 1InDSId QTAIJIVHE
& SE> Burmisap of
S8 k08
TZF =981
AL 0BEYS | LEO'T
PRS-~
IIIP8 _ O%0T
AR L $°8 < }~9'%§
& § e+ friex " zi-*fr8-92
[ Ao L e 8
gogre . ¥e0°1 S8 6EET e
- w
O aa
L% = “
e AVMEDVE QOOMEEATYD
»m.—AoN 5ZEYS  BEQT
$ pi=1>9° Pl FrEve | R0,
ZBOps_ yIO° 1 9°SL 9z
daENoId
8E0T =5
.w._~ » 91
ZaTTRp 380q OL =] I
516~
-
.uM R SNFHNH
85 B T+ 861 a°s _..1:
i3 s L2 6 LZ
R LO¥E | TED°T
3L - ﬁv: 9E0°1
AVEd NVIIAVD L L~ -
2% »4>6'8 ’ M, ERAS
£ IS+~ 6} s £
pste > Ser
FATSEAVT
LR -
$ IV >
§ 2
179«
EPOPS CED'Y paOye 0zo .t T 5Z0°T £ 14} TEQ°1
5% gr2e, “Ohru 'l
65 19
> 0 L% 821> g0
S0P a 6°S 50> oo a
HHOWYOXS SONTHAS MD0H oddnd aTIM




W LIS-Y 951 i

UTPIUMOR 28+ Lk

Awmy oL Ty TgEeg 91
sLo¥s
ot 4 4
~L76%
Hooacmopesy £y
oL Tgre
£ gt K
[ TR AT
sLoPw  sEel
JOOMEDNTHO
aswmmy peoy oL
Lo oL
TS N
R S ]
53T DL
Wi
XETTVA HOOW
2gTPRIR OL
ELEVS  6E0°T ™
Y b2 e
UOP OL R LEf- 8 6E s
"
W e B od .
S &l.: wM
H
ETZEe 65071
oTYadng
BEZH so-y
.
T
(M IEE e |
R SR
&
98T
yeag murg oL =

d¥W A¥59 OHLINW

FPT HNOZ
¥IIY TVHLNID HLYON
AR

s601E _ 9101
g+
R
Lt
CEOVE  THT ... e
£31 R o e T
i H e
H
2ot deu1
(R e AN
CTOMETED
¥sors bEe°T
i o
TR
oy ez ss0TE _ GED°T
= S X
(13
Lsore [
LNO¥O0T i AT s ¥ 4
Rz s i
e ST
ST THE'X ok Bagho
S5 -8 E i3
LI 15 -~ P6F L 58 11
(T S vaTye  sp°1
(R T8 o STIIH HOINA
§.8
(R
13 s
¥ a5 cazMw | G T
3 e e )
1% s srrfree
< rEe
SSZ¥E  TERCY
M¥Ed ANDT
£ 11
i S
; WOTYE GERC1
{ I500aNOY
sieve Mol
| i e
{ FRTEE S
B % £ o
ST LT
LRk Y

vid

[ 3248 EEB°T
R el e

TIe¥E ML
a‘s ol B 1
(34323 "er §° Ay~ L°CT
i +§1
25 SE SIOES
wx b ¥
59T
(RS SN ?
(88 15 S dead el M0 L L
= o Lap L%
s wet 23
TXHEHD -3¢ »
=9
i B
1§
Z50%8 _ EREX
a1 el 34 SU0FVE_ IMX
S o TVHVD
HIAHVKETY
BI0FS BT
25 ool B 4
IR s
EX = ”vw (] i
(AT E S
BLO%E 6T [ 4 SEE.
LT L
OLSIY¥) HINOW
s et 0 BI0H _ TIDR
vizgrr L i
¥
JdnL (A R i
T S
2 [
uM EobE 652
H
TS .
- SIEVE. BERT
N 4, he - | A Y [ M= ool
R S TLEL§+ £ K ERTos o a1
(R a’
LT 1% ,
1°¢¥ a4 o LK
FHTHSHEOX mW +~ 56T
'
- J*-p ]
ERG e o A1
TIEVE  DERT
IVMNETED
20M8 _ REDT
I St 20 4 1evE e
==z XATTVA Hadd
BEYE et
L1 +f"12 0 S
I~ 69T [Rise R
L 3Ls i
R
(S 1433 1318 1 £ &Qn
[RIE &

HEEVD FSOd

ano3g oL

3q0PY oL

9% vu, LTE

LI~ 4
(2403 ] LEBT
TTEMXENCH
VISIA VHOT
12137] o4 e 4
ok
LA 4
1 gt T
L'ae A
oA 7 SO
e B i
508 L1 g 4
vTId enby oL
16
T 96

= B H*Hq.v.w;:

(5T Sl

LT
OROddY

1124 oL

12445 ] 20T
dAIdINETED




0 LIS-AY "95) Hm

SFT dINOZ
YIIY ATTIVA HLYON dV¥A
d¥H A¥59 OdLIW CTTOT

e 4 mf_ﬁ
UTET-+§> 1 2k
95 wfry
[ N8 1 B o B 3

"
g spuRIn OTAT) Of
g’

£3TTeA WTOH OL

Xemop oL

ISL
PEve L opa Ll
£3TTRA 380Q OL TR TS S ]
=
IO A M =l
83 LTHTH*6 6l
e
E'S «
6 e
M¥Ed NYTIAYD
CPobE 201 reots 81

P ¥
e
™~

g\;
]

SHNIHS dD0d

ZaTTeA 13340 OL
URPIARY SE80Y OL

A £}
Pig 1

0¥
=96l

$o' 1

Sid

osZve va1
STTIH HIZdanNddaH

i prajey

A¥dd JIWVdRd

8L =+
U SE=
I¥Td IInDSId

/]
S 14
¢ N
L L1 -
L0 T o
"Hevm wwaavaa
; it
8°C +§*8
T =
.w.f:_m €81 wl«m o
L5+ i
S hE>
Z 460 S o
IS+ T¢el e
p 09> ger
FAISEAVT
[
[N =
[
L9
ELQUE  E£0°1
HAATH MEN

Hurmassm oL

t Be FA4 a

dWAL ZATIVA ZddVH

S% m« Leex

T

7 ET-» .

8 8= v ez d¥
QTATIIVH

Hutmasapg oL

ofEvs = LE0'1

50 «4>9°g

yer— 98
G 4

G el
TAOOMEIA TV




9ld

0 LIS-AY "95) s

YANY TYHLNID HILJON e o
i s d¥H AY69 OdIAW CT0T i Al
uTPIWMON £t « 4~ L%
Zwmy oL L ¥>12
sLovE
50%¢ T 3 .*, ++ L M
i $ ire PRI SR o 3 1 5 A A S— —
ol ¥ 3 28 - = Al S
SUEF ST~ U L rM
AooATqAOPRIN 1% ) ) § 31~ - s
oL 1] " E L
geore _ 2re'l "
T'81-grC°E 2% - GE wfvgE Z6ute <183 o
LS B S A Ly H LT el 21 ot
T . RN G
JOOMEDRYHEO e il Sw B
Rias N - HAANYXETY
L [ saere  eie't
s [ is £ 3 1 o 9 L 8 ¢ . 38
TTOMETED e 861 $°st vt iz T3 * 952
asumy pRoy oL P T q isere 112
MYHS VISIA YWOT
. 12 cyork  sip L
5018 et & 43% T I ,»1»4
FE S 9460 I %3
LR e 2J0TSANNNS BioPe  efe Y 10 “w. (] 99 el 788
1 §" 17 N
Leare SE8'1 OLSIYD LHOW
~JrEE
) IRits 2R 1
$'s .‘w.m,f 64608 LEBE
. (S S S - ° i R 3 ;,w.
TR S
. “ &Q L AL ” oy ’ R
= § | s R (3 1 3¢ Bigre £16°Y 22
Hdte™ fed o i SN V2 pat 41 1 E
A ¥ of Tie (3 2 il i [l
el e S500%  CE0°Y
Jd0L L T Bl A 4 i vT1g enby oL
ssTpRIRg OL INTis a2 B 1] 1 -
Liagrsd By gy 8'E Lo 3§
i e &2 P o Bl X . T
55T £fe1 -4 % g s
5 ) s 88 sut [ 16
e e " B i srEE
L2 ~f~9¢ LY PACTES el 2 1 sdite Liw'i BIEVE B
Yowdd oL TTETREE T B ed 3¢ [N i o & STIIH HOIND patke  £401 18 -fri'e °¢ - 1€ I, 36 .. mak M
L - (32 0 og 0 (R3S a2 1 [ 15l
S LT
= s gligot i OROEEY
BBt H £'ie .
mw tas FHIHSHAOR et =
| 4 & B e - - -
P [543 [R5 [ — rsaton
¥ odw Ma:u r-:.o i 22+ E°Y
e J Ly
£) ~ -wﬂu 5y Ly " (137 et
e $ ' Tie 3L 4 a3 ~
aTe BN Y LR TN
M¥Ed ENOT 282 1Epe I
e ~ 411 i AVMNAED
RIS 2 B s30F% 6301
PO 6561 BIS: ast “XaTrva dama i M S
L1 ] I NI s at M X [N oe a4 1
IO0aandyY . L
'y
(814
,. 2's ~§~3°2 - (24313 iie'1
[ TR S dAIddNEEED

{ 1°2%e
H L 1
h (= 1113 [T ] 1
¥ HAQEYD F50d 3qopy oL (]
" e it sl
Head uuTg oLyl - - aneas oL
sitte el
HANVAD OTAID




Lid

L 4
[1 ool @ MIA L PYS - ,
w L")
¥ZOT we o
i % T A L o % |
; R 6" De 8T0°T ” =
o BB : :
€ ooy @ MIN ¥ PAYS -
- - - 6Z0°T
%lI'S=AV 900°T ! o
. 0ED T A W
G 7 — _ - “
ﬁnn.__ 00 < e 1" Dol 286 c; i W
ML W S .
a E°T = Je TS “
dy < N -d |
Z m.&luf‘ " olo
@
tHt
EF0°T L'F —f LA 4
............. ¥ rﬂuu_ 0 E2—
ﬁn,_: N\ w £00°T
B T — g0 R
N TG
-l 96 .

a3enQ AY69 0oL — Id

6%C°T

[E30L AAIA T PIYUS

uonesqngS AN69/SHE [8ZIBZEIA IMOYNA €107




sid

e
L
S

L 69E

T s « £ T =] 8T0 T4 | § F
a1 °8 § v -
-1

5 %S0=AV  goe-T e

EP0°T 5 |
crapens BISETTT Ny <59
e e R S 9€

26« oe

ojm

s bt

a8eInQ AN69 OO — [d

670°T

uoneysqns AN69/SHE [BZIBZEIN YNM €107




APPENDIX C

2013
Stability Plots



Simulation

Transmission Element Outages
From Bus (Fault Location)

Avery
Avery
Casa Grande
Casa Grande
Cactus
Cactus
Country Club
Country Club
Cholla
Cholla
Cholla
Cholla
Cholla
Cholla
Coconino
Coronado
Delany
Delany
Delany
DRPP
Dugas
Deer Valley
El Sol
Four Corners
Four Corners
Glendale
Glendale
Gila River
Hassayampa
Hassayampa
Jojoba
Jajoba
Jojoba
Kyrene
Kyrene
LEUPP
Liberty
Lonepeak
Lonepeak
Lincoln Street
Lincoln Street
Mazatzal
Mazatzal
Meadowbrook
Meadowbrook

Table of Contents
To Bus kV
Raceway 230

TS6 230

Desert Basin 230
Milligan 230
Ocotillo 230

Pinnacle Peak 230

Grand Terminal 230

Lincoln Street 230

Four Corners 345
LEUPP 230

Preacher Canyon 345

Pinnacle Peak 345

Saguaro 500

Sugar Loaf 500
Verde 230
Sugar Loaf 500
Harquhala 500
Hassayampa 500
Sun Valley 500
FCW 500
Raceway 500
Westwing 230
Agua Fria 230
Cholla 230
Moenkopi 500
Agua Fria 230
Grand Terminal 230
Gilabend 230
Jojoba 500
N.Gila 500
Gila River 500
TS4 230
Kyrene 500
Ocotillo 230
Browning 500
Coconino 230
TS4 230
Pinnacle Peak 230
Sunnyslope 230
Ocotillo 230
West Phoenix 230
Preacher Canyon 345
Pinnacle Peak 345
Country Club 230
Sunnyslope 230

£
£
(4]

O AN A WN -

B h AR ERE B WWWWWWWWWWNENNNENNENDNDNDN = e e e e e e e e
N S W N =S ORI NEAWN=SORINNEWN=ESOCORNISAUMEWN=OD



. Simulation

From Bus (Fault Location)

Milligan
Moenkopi
Moenkopi
Moenkopi

N.Gila
Navajo
Navajo
Navajo
Preacher Canyon

Perkins
Palo Verde
Palo Verde
Palo Verde

Pinnacle Peak
Pinnacle Peak
Pinnacle Peak
Reach
Red Hawk
RME
Rudd
Rudd
. Raceway

Saguaro

Saguaro
Santa Rosa
Santa Rosa

Surprise
Sundance

Surprise

TS4
TS6
West Phoenix
West Phoenix
White Tanks
White Tanks
Yavapai
Yavapai

To Bus
Saguaro
Eldorado
RME
Yavapai
Imperial Valley
Crystal
Dugas
RME
Pinnacle Peak
Mead
Devers
Rudd
Westwing
Ocotillo
Reach
Raceway
Lonepeak
Hassayampa
FCW
Liberty
Palm Valley
Westwing
San Manuel
Tatmomli
Desert Basin
Tatmomli
Westwing
Pinal Central
El Sol
Palm Valley
Pinnacle Peak
Rudd
White Tanks
El Sol
Rudd
Willow Lake
Westwing

KV
230
500
500
500
500
500
500
500
345
500
500
500
500
230
230
500
230
500
500
230
230
500
115
230
230
230
230
230
230
230
230
230
230
230
230
230
500

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82



. Simulation

Transformer Qutages (Fault on High Side)

Cholla 500/345KkV #1

Cholla 500/345kYV #2

Cholla 345/230kV

Four Corners 345/230kV
Four Corners 500/345kV #2
Four Corners 500/345KkV #1
Gila River 500/230kV
N.Gila 500/230kV

Pinnacle Peak 345/230kV #1
Pinnacle Peak 345/230kV #2
Pinnacle Peak 345/230kV #3
Pinnacle Peak 500/230kV
Prescott 230/115kV
Raceway 500/230kV
Saguaro West 500/115kV
Saguaro East 500/115kV
Saguaro West 230/115kV
Saguaro East 230/115kV
Westwing West 500/230kV
Westwing East 500/230kV

. Yavapai 500/230kV

83
84
85
86
87
88
89
920
91
92
93
94
95
96
97
98
99
100
101
102
103



Simulation

Generator Outages (Fault at Generator Terminals)

Arlington ST1

Cholla 4

DRPP G1

Four Corners 5CC

Gila River ST1

Mesquite ST1

Navajo 2

Ocotillo ST2

Palo Verde 1

Redhawk CT2 & ST1
Saguaro CT3

Sundance G3 & G4
West Phoenix North 5CT2
West Phoenix South CC1
Yucca 1

g
[
o

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118



2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

1.20 1.2
i N H
| 2. - =.
' A T
! 1
g
2
\
. % i I
| i i !
—i ‘ ‘ ;
‘
i
I
i
: i
: !
|
- . b i P
0.50 - 0.50 ... ! o
0.0 5.0 0.0 5.0
Time ( sec . Time ( .
0.5000 a vbus 14231 WESTWNGW 230.¢ Q 0.9 1 1 1.20090 ¢.E000 a vbus o ¢.0 1 1 1.2000
0.5000 a vbul 14221 PNFKAPS 230.0 a 0.Q 1 1 1.2000 .5000 @ vbus o ¢.0 1 1 1.2000
0.5000 a voul 14203 CASGRAPS 230.10 Q n.¢ 1 1 1.2009 0.5000 a vbus o 0.0 1 1 1.2000
0.5000 & vbus 15207 KYFENE 230.¢ 0 G0 1 1 1.2009 -- . ¢.E000 a  vbus o 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.0 L 0.9 1 1 1.2000 - 0.5000 a vbue 0 0.0 1 1 1.2000
-—. 0.500 @ vbus o e.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50 ,
1 i !
i
T T 3
‘
i
0.0 5.0 0.0 5.0
Time( sec . Time ( sec ) .
-120.0000 & ang 14503 CHOLLR4 22.9 o a.0 1 1 120.0000 — 59.500¢ & fbu -0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.90 o 0.¢ 1 1 120.0009 naaa 54.5000 a fbue -0 o 0.0 1 1 60.5000
-120.0000 & ang 15581 NAVAJO 1 26.40 9 0.0 1 1 120.0000 - - 89.2500 a fhus .0 0 0.0 1 1 60.5000
-1206.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0030 - . 59.5000 a fbus 0 o 0.0 1 1 66.5000
-120.0000 2 ang 14941 SAGUARO1 15.5 J 0.0 1 1 1l20.0000 - - 55.5000 a fhus .0 o 6.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX €C1 12.8 a 0.0 1 1 120.0000 - £%.5000 a fbus .0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab _2013_av_rw.chf c:\chf

10of 118

Tue Oct 28 12:59:18 2008




20 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

- .
‘
i Y =
i ng
| e
H i |
| i .‘
\
: ! | :
H i i | ‘
; | |
H !
‘
- — - i - .
H | :
i H !
i i : :
o i - - .
i
i \
0.50 : 0.50 ! I
Time ( sec . Time( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 s e.0 1 1 1.2000 ¢.5000 a  vbu 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 220.0 i 0.0 1 1 1.2690 0.5000 a vbus 14003 NAVARJC EOC.C o 0.0 1 1 1.2000
0.5000 a  vbul 14203 CASGRAPS 230.0 o 9.0 1 1 1.2000 0.5000 a vbus 158021 PALOVRLDE 500.0 0 0.¢ 1 1 1.2000
©.5000 & vbus 15207 FYRENE 230.9 9 9.0 1 1 1.22990 ©.5000 a vbus 25048 MCCULLGH 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 15230 RUDD 216.4 o a.¢ 1 1 1.2900 ©.5000 a vbus 15011 KYRENE 50¢.{ o 0.0 1 1 1.2000
©.500C a vbus 14005 WESTWING 500.0 o .o 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 i )
‘ ‘ ‘ :
: i i ! : }
H i | ' i
: \ ! | i
s 0T \ ] : 1
| , b ‘
N i -
L —— - —1- S & —_
: i | i
T | T
i 1 j } ! |
! b ,{ ;
‘ i i i I
P ‘ ‘
, T
‘ ‘ :
i
i
i N L
1 + i T 1
i ; ‘ ; i :
: | i : | H
R—— ‘ v
i i i I
‘ 1 i ‘ :
H H I i i
| i . i
E | . ‘ e e -
: I ‘ .‘
‘ [ i ‘ I |
| i | :
-120.00 I : I 59.50 i
Time( sec ) . Time( sec )
— -120.0000 a ang 14503 CHOLLA4 22.0 id 0.0 1 1 58,5000 & fbus 14001 PODRCORN 500.0 il 0.0 1 1 60.5000
e m -120.0000 a ang 14914 FCNGN4CC  22.0 s 0.9 1 1 £9.58000 a frus 14002 NAVAJO 50¢.0 o 0.0 1 1 60.5000
- m ~120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 55.5000 a fbue 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
- . -120.0000 & ang 14931 PALOVRDL 24.0 < 0.0 1 1 55.5000 a fbus 26048 MCCULLGH 506.0 ¢ 0.0 1 1 60.5000
- -120,0000 & ang 14941 SAGUARC1 15.5 < a.o 1 1 54.5000 a fbus 15611 KYRENE 506. ¢ o 0.0 1 i 60.5000
- ~120.0000 a ang 14951 WPHX CC1 13.8 o a.¢ 1 1 55.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 &0.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab_2013_av_tsé.chf c¢:\chf
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA vol

i
)

tages (230 kV)

U1
o

EHV_voltages

(500 kv)

u

Time ( sec ) Time{ sec )
0.5000 a vbus 14231 WESTWNGW 230.0 0 a.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 0 0.0 1 1 1.2600
0.5000 a vbul 14221 PHNPKAPS 230.0 o 7.0 1 1 1.2000 0.5000 a  vbus 1400 RAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vhbul 14203 CASGRAPS 230.1 o 9.0 1 1 1.2000 0.5000 a  vbus 15021 PALCVRDE 500.0 9 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0¢ 0 q2.0 1 1 1.2000 - - 0.5000 a vbus 25048 MCTULLGH 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 15239 PUDD 230.0 o 9.6 1 1 1.2000 - 0.5000 @  vbus 15011 KYRENE 5000 a 0.0 1 1 1.2000
- Q.5000 @ vbus 14005 WESTWING 500.¢ a 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
1 | i ! : ]
| ! | i | i i
! : : ‘ ‘ i :
e - : e S E— - et L e . [ S
i i i |
: i ;
‘ . i i
. j _ ‘ .
! i
! i i
i ‘ H |
; E |-
' i
i
i
‘
T [
| i } i
-120.00 : i 59.50 i ! |
Time ( sec ) Time ( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.4 £9.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5900
Peas -120.0000 a ang 14914 PCNGN4CC  22.0 0 0.0 59.5000 a fous 14002 NAVAJO 500.0 0 0.6 1 1 60.5000
- om -120.0000 a ang 15981 NAVAJC 1 26.0 o 0.0 55.5000 a fbue 18621 PALOVRDE S500.0 0 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 @ a0 54.5000 a fhus 26048 MCCULLGH 500.0 o 4.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o a.c 5%.5000 & fhus 15011 KYRENE 500.¢ o 0.0 1 1 60.5000
-~120.0000 a ang 14951 WPHX CC1 13.8 o Q.0 53,2000 a  fbue 14005 WESTWING 500.0 o @.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1

a:stab_2013_cas_dbg.chf
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages

(230 kV) 0 EHV_voltages (500 kV)

0.50 ! o ! 0.50 i
Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 a 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 i 1.2000 0.5¢00 a vbus 26048 MCCULLGH 50¢.0 0 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 Q 0.0 1 1 1.2000 [— 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 a 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
T T . :
¥ ] N
' i
! |
|
!
i " i
. R ‘_
= R e bt
i :
;
| : i
| : :
-120.00 I 59.50.
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 ¢.0 1 1 126.0000 52.5000 a fbus 14001 FOURCCRN 500.0 o 0.0 1 1 60.5G00
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 E£9.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
~120.0000 & ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 G.0 1 1 120.0000 55.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARC1 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 132.8 0 6.6 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab 2013 cas mill.chf c:\chf
4 of 118
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

]
|
|
! \
i
|

1
i
i

‘
-
|
|
t
i
i

——

0.0

5
o
ol
o

wul

o

Time ( sec ) . Time ( sec .
0.5000 a vhus 14231 WESTWNGW 230.0 o 9.0 1 1 1.2900 0.5000 a vbus 14001 POURCORN 500. 0 I 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPFKAPS 230.0 9 9.4 1 1 1.2000 seew 0.5000 a vbus 14003 RAVAJO 500.0 o 0.0 1 1 1.2600
0.5000 a vbul 14203 CASGPRAPS 231.0 o 9.4 1 1 1.2009 » w 0.5000 a  vhbus 15021 FALOVRDE 500.0 19 0.0 1 1 1.2000
0.5000 & vhus 15207 FYFENE 230.4 « 9.0 1 1 1.2000 - . 0.3000 a vbus 26048 MCCULLGH 500.¢ o 0.0 1 1 1.2000
0.5000 & vbus 15239 PRUDD 239.0 o 0.0 1 1 1.2000 - 0.5000 @ vbus 15011 KYRENE 500.0 o 0.¢ 1 1 1.2000
- 0.5000 @ vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
N T —T T 1 " T H T
i ; ; ! 1 \ i
i ; ! ! ! ! | i
! l | ! i i
e _ . - : - L SR S i - g
| i i . | i i ' |
i | b i ! ! : .
| ! i ! ; : : !
| !
i ! I
T -+ o < —
i }
J i
I ! | :
H i
i i !
i !
| ;
| |
i
i
|
‘ ; ' ] '
-120.00 ! ‘ I 59.50 :
Time ( sec ) . Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 a 0.0 1 1 120.3000 — 55.5G00 a fbu 140601 FOURCORN 500.0 o 0.0 1 1 60.50060
" maw -120.0000 a ang 14914 FCNGN4CC  22.0 a 9.0 1 1 120.0000 59.5G00 a fbus 14003 NAVAJO 500.0 o 0.0 1 p 60.5000
- m ~120.0000 a ang 15981 NAVAJO 1 26.0 o d.0 1 1 120.0000 BY.5000 a fbue 150621 PALOVRDE 500.0 0 0.0 1 1 60.5000
- . -120.0000 a ang 14931 PALOVRD1  24.0 o 0.0 1 1 120.0000 E9.£G00 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARO1 15.5 0 0.0 1 1 120.0000 59.5000 a fhus 15011 KYRENE 500.0 [ 0.0 1 2 60,5000
[ —— -120.0000 a ang 14951 WPHX CC1 13.8 o 0.9 1 1 120.0000 84.5000 a fbue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1

a:stab 2013_cat_oct.chf

50f 118

c:\chf

Tue Oct 28 12:59:35 2008




ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

0.0
Time( sec
vbus

0.5000 a 14231 WESTWNGW 230.0
0.5000 a vbul 14221 PNPKAPS 230.0
0.5000 a vbul 14203 CASGPAPS 230.0
0.5000 a vbus 15207 KYRENE 230.0
0.5000 a vhus 15231 RUDD 239.0
Rotorangles

120.00

. Time ( sec ) .
o 9.0 1 1 1.26000 0.5000 a vbug 14001 FOURCORN 5G0.0 Q 0.0 1 1 1.2000
n ¢.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 ¢.0 1 1 1.2000
o 7.0 1 1 1.2000 0.5¢00 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
o ¢.0 1 1 1.2009 0.5000 a vbus 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
0 9.0 1 1 1.2000 - 0.5000 a  vbus 15011 KYRENE 500.0 0 0.0 1 1 1.20060
[——— 0.50¢0 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000

60.50

Frequencies (500 kV)

i : 59.50 i " f

Time ( sec . Time ( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 0 o.0 1 1 2 — 59.5000 a fbue 14001 FOURCORN 500.0 o 0.0 1 1 £0.5000

-120.0006 & ang 14914 FCNGN4CC  22.0 a a.o 1 1 56.5000 a frus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000

- -126.0000 a ang 15981 NAVAJO 1 26.0 a a.e 1 1 5¢.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000

- . -120.0000 & ang 14931 PALOVRD1 24.0 o 9.0 1 1 50.8000 a fhus 26048 MCCULLGH 500.0 o 0.0 3 1 60.5000

- -120.0000 & ang 14541 SAGUARCI 15.5 a ¢.0 1 1 55.5000 a frus 15011 KYRENE 500.0 o 0.0 1 1 60.5000

- -120.0060 a ang 14951 WPHX CC1 13.8 Q 4.0 1 1 54.5000 a fbue 14005 WESTWING 500.0 o 0.0 1 1 £0.5000

2013 Heavy Summer WestConnect Case
Page 1

a:stab_2013_cat_pp.chf

c:\chf
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ARIZONA_voltages

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

(230 kV)

0 EHV_voltages (500 kV)

7 of 118

1.20 : 1.2 ‘
H H
! : ]
| | i
!
|
- f
;
[ +
i
i i ¢
e
! ;
i :
i f
| ‘ SR ‘
b 1 i i
Xl | | ‘
. i :
: RO S S SN S SO N
) i ’ ! !
|
‘ | i ;
i e e e - - 7,,4‘7 - S 5 !
‘ i j
0.50 . . i 0.50 ; : ‘
Time ( sec . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.9 1 1 1.2000 0.5000 a  vhu 1400, FCURCORN 500.0 © [ 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.20040 0.5000 a  vbue 14003 NAVAJD 560, 0 ¢ 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGPAPS 230.0Q Q 0.0 1 1 1.2090 0.5000 a vbus 18021 PALOVRDE 500.0 b 0.0 1 1 1.2000
0.5000 & vbus 15207 KYRENE 230.0 o G.a 1 1 1.2000 0.5000 a vbus 2604F MCCULLGH 5000 o 0.0 1 1 1.2000
0.5000 a vbus 18230 RUDD 230.0 ¢ 0.0 1 1 1.2090 0.5000 a vbus 15011 KYRENE 500.0 o ¢.0 1 1 1.2000
0.5000 a  vbus 14¢05 WESTWING 500.0 © 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
. - - - g T ;
| : | ! |
|
.
|
i
|
i
| ;
! i
! i
:
Time( sec ) . Time ( sec ) .
-120.000¢ a ang 14503 CHOLLA4 22.0 Q e.Q 1 1 1l20.0000 mem— f! 140401 FOURCORN 50,0 o 0.0 1 1 60.5000
-120.0060 a ang 14914 FCNGN4CC  22.0 a .9 1 1 as s 14003 MAVAJO 500.0 0 8.0 3 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q Q.0 1 1 15021 PALOVRDE 500¢.0 o ¢.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 a 9.0 1 1 26048 MCCULLGH 500. 0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARC1 15.5 Q 9.0 1 1 15011 KYRENE 500.0 o °.0 1 1 60.5000
-_. e -120.0000 a ang 14951 WPHX CCl 13.8 bl a.0 1 1 14005 WESTWING 500.0¢ o G.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab 2013 cc grndtrm.chf c:\chf

Tue Oct 28 12:59:49 2008




ARIZONA voltages (230 kV)

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

it
Kl ‘ ;
; + ] [N P - — " s
v 5 ; ! ! i
i ! i ! |
: ‘ ! i
! |
i i
‘ !
1 . :
0.50 . i 0.50 L i L S SO N
Time ( sec . Time( sec .
0. vbus 14231 WESTWNGW .0 o 2.0 1 1 1.2004 0.5000 a vbus 14001 POURCCRN 500.0¢ o 9.0 1 1 1.2000
0. vbul 14221 PNPRAPS N9 o 9.0 1 1 1.2000 0.5000 a vbur 14003 NAVAJC 500.0 ° Q.0 1 1 1.20¢0
0. vbul 14203 CASGRAPS B9 4 9.0 1 1 1.2090 0.5000 a  vbuc 15021 PALOVRDE 500.0 o ¢.0 1 1 1.2000
0. vbis 15207 KYFRENE .0 o 9.0 1 1 1.20090 0.5000 a vbus 26048 MCCULLGH 500.¢ o ¢.0 1 1 1.2000
0. vbus 15230 RUDD .0 o q.0 1 1 1.2099 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
2.5000 a vbus 14005 WESTWING 500.0 o a.0 1 1 1.2000
120.00 €0.50 Frequencies (500 kV)
A
‘
i i ;
t - ! oeeg H BN o
| | | !
1 | |
[ S I S S -
‘ \ i
i ‘ : I
! :
I i
: . WT - S U
. ; ! i |
| } | | : i
| | ! | | i
-120.00 I ! ! ; 59.50 ; !
e( sec . Time ( sec .
=120, ang 14903 CHOLLA4 o 0 0.0 1 1 —— $.5000 a fbue 14001 FOURCORN 500.0 L] ¢.0 1 1 60.5000
-120. ang 14914 FCNGN4CC .0 o 0.0 1 1 5&.5600 a fbus 14002 NAVAJO 500.0 o Q.0 1 1 60.5000
-120. ang 15981 NAVAJC 1 .0 o 0.0 1 1 55.5000 a fbue 15021 PALOVRDE 500.0 0 6.0 1 1 60.5000
-120. ang 14931 PALOVEDL .0 Q Q.0 1 1 E$.En00 a fbus 26048 MCCULLGH 500.0 0 ¢.0 1 1 60,5000
-120. ang 14541 SAGUAROL .5 a 9.0 1 1 5¢.5060 a  fius 15011 KYRENE §060.0 Q G.0 1 1 60.5000
-120. ang 14951 WPHX CC1 .8 Q a.o 1 1 55.5000 a fbus 14005 WESTWING 500.0 9 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab 2013 cc linst.chf c:\chf
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV voltages (500 kV)
1.20 - _ 1.20 -
H
i ¢
i
| i |
0.50 0.50 ‘ ! I
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec

0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbue 14001 POURCORN 500.0 0 0.0 1 1 1.2000

0.5000 a vbul 14221 PNPKAPS 230.0 [} 0.0 1 1 1.2000 0.5000 a vhbus 14003 NAVAJO S00.0 ¢ 0.0 1 1 1.2000

0.5000 a vbul 14203 CASGRAPS 230.0 L} 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 50¢.¢ o 0.0 1 1 1.2000

0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 ©0.5000 a vbus 26048 MCCULLGH S50¢.0 0 0.0 1 1 1.2000

0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 - 6.5000 a vbus 15011 KYRENE 500.0¢ o 0.0 1 1 1.2000

[— 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 , ; 60.50 ‘
I ; i . E 7
H i
B + B
t
T
-120.00 i : 59.50 '
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec
-120.¢000 a ang 14903 CHOLLA4 22.0 0 0.4 1 1 120.0000 — 59.5000 a fbus 14601 FOURCORN 500.0 o 0.0 1 1 &0.5000
~120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 140603 NAVAJO 500.0 o 0.0 1 1 &0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 59.50600 a fbue 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRDI 24.0 Qo ¢.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARO1 15.5 Q 0.0 1 1 120.0000 59.5000 a fbus 150311 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPEX CCl 13.8 o 6.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 £0.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab 2013 ch fc.chf c:\chf
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages

(230 kV)

0.0

1.20

EHV_voltages (500 kV)

I
i
i
|

ul

Time( sec ) Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 239.0 o 0.9 1 1 1.2200 0.5000 a vbus 14001 FOURCORN 500.0 o ¢.0 1 1 1.2000
0.5000 a vbul 14221 PHPKAPS 2390.0 o 0.9 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 50¢.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 TASGRAPS 230.10 b 5.9 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 239.0 g 6.0 1 1 1.2000 0.5000 a vbus 25048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.4 o 0.0 1 1 1.2060 2.5000 a vbue 15011 KYRENE 500. 0 o e.0 1 1 1.2000
D.5000 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
12000 Rotorangles €050 Frequencies (500 kV)
i
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[ 1 i !
: | I
j ‘ ‘ ‘ |
r e ‘
i i ! | i
‘ ‘
i i i
| ‘ ‘
;
e -
I ! i i |
-120.00 i : 59.50.l ! I
Time ( sec Time ( sec
-120.0000 a ang 14903 CHOLLA4 22.0 o Qa0 1 1 120.000¢ 59,5600 a fhul 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14914 FCNGN4CC 22.0 © 0.0 1 1 120.0000 5%.5000 a fhus 1440032 NAVAJO 500.0 © 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 a 0.0 1 1 120.Quo0 56.5000 a fbue 15021 PALOVRDE 50¢.0 o 0.0 1 1 60.5000
a ang 14931 PALOVRD1 24.0 1 . 1 1 12¢.3000 5%.5000 a fbus Z€U4R MCCULLGH 500.0 ° 0.0 1 1 60.5000
.0 a ang 14941 SAGUARCL 15.5 1 el 1 1 120.0000 56,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000¢ a ang 14951 WPHX CC1 13.8 Q ©.Q 1 1 1z2a.0900 56.5000 a fhue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

; |
i
!
i
! i
H H
! ! ;
0.50 0.50 ! J i
Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 ©.5000 a vbus 14001 FOURCORN 500.0 a0 0.0 1 1 1.2000
©.5000 a vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 ©.5000 a vbus 14003 NAVAJO 500.0¢ Q 6.0 1 1 1.2000
©.5000 a vbul 14203 CASGRAPS 230.0 Q 9.0 1 1 1.2000 ©.5000 a vbus 15021 PALOVRDE 500.0 Q ©.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230,0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o °.0 1 1 1.2000
©.5000 a vbus 15230 RUDD 230.0 Q Q.0 1 1 1.2000 ©.5000 a vbus 15011 KYRENE 500.0 Q 0.0 1 1 1.2000
©0.5000 a vbus 14005 WESTWING 500.0 Q 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
i ( i | i ! i
i | | | i i
i
! | !
i ! |
! i
i
s
,
D |
‘ !
-120.00. | 59.50 | ! |
Time ( sec ) . Time( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 ¢ 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
wema -120.0000 a ang 14914 FCNGN4CC  22.0 0 a.0 1 1 120.0000 ] 59.5000 a fbus 14003 NAVAJC 500.0 o 0.0 1 1 60.5000
- e -120.0000 a ang 15981 NAVAJCO 1 26.0 o ¢.0 1 1 120.0000 - 59.5000 a fbus 150621 PALOVRDE 506.0 o 0.0 1 1 60.5000
- ~120.0000 a ang 14531 PALOVRDT 24.0 o ¢.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 [ 0.0 1 1 €0.5000
- -120.0000 a ang 14541 SAGUARCT 15.5 o ¢.0 1 1 120.0000 - 59.5G600 a fbus 15011 KYRENE 500.0 [ 0.0 1 1 €0.5000
- . -120.6000 a ang 14951 WPHX CC1  13.8 o 0.0 1 1 120.0000 - 59.5000 a fhbus 14005 WESTWING 500.0 o 0.0 1 1 69.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

EHV_voltages (500 kV)

i \
H |
[ N - /
d
| i
i i
; S ] 4
: i
i
|
| H ! i
A f S S H -
\ : :
; i :
B i
- I S - -
| ;
—— 1 -4 e - i - -
; i t H i
; ; ;
{ : : i j
0.50 o ! 0.50 : 2
Time ( sec ) . Time ( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 g 0.0 1 1 1.2000 ©.5000 a  vbus 14001 POURCORN 500, 0 c 6.0 1 1 1.2000
0.5000 a wvbul 14221 PHPKAPS 230.0 C 9.0 1 1 1.2¢00 0.5000 & vbus 14003 NAVAJC 500.0 0 0.0 1 1 1.2000
0.5000 a  vbul 14203 CASGRAPS 230.0 o 9.0 1 1 1.2900 ¢.5000 &  vbue 15021 PALCGVRDE 500.0 [ 0.0 1 1 1.2000
0.5000 a vhbus 15207 KYRENE 230.0 0 q.0 1 1 1.2900 0.5000 a  vbus 25048 MTCULLGH 5000 o ¢.0 1 1 1.2000
0.5000 a vbus 15220 RUDD 2316.0 o 9.0 1 1 1.2960 - ©0.3000 a  vbus 15011 KYRENE 5000 o ¢.0 1 1 1.2000
- ©.5000 a vbus 14008 WESTWING 500.0 0 0.0 11 1.2000
12000 Rotorangles €0.50 Frequencies (500 kV)
i
1
: o ‘ ;
| i
_ | i
i !
‘ ‘ ;
: :
‘
; !
| i
| ' i
i
i : : !
Time( sec ) . Time ( sec
-120.0060 a ang 14503 CHOLLA4 22.0 ¢ o.a 1 1 120.0000 ——— ES.E000 a  fhu 14001 FOURCORN 500.0 0 e.0 1 1 60.5000
sema -120.0000 a ang 14914 FCNGN4CC  22.0 ] ¢.Q 1 1 120.0009 e 5%.5000 a fhus 14003 NAVAJO 500.0 0 0.0 1 1 €0.5000
- . ~120.0000 a ang 15981 NAVAJO 1 26.0 o 0.3 1 1 - om £9.5000 & fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
- . -120,0000 & ang 14931 PALOVRD1 24.0 o 0.0 1 1 - 5¢.50460 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 €0.5000
- - -120.0000 a ang 14941 SAGUARCL 15.5 o a.0 1 1 - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 6€0.5000
- ~-120.0000 a ang 14951 WPHX CC1 13.8 a q.0 1 1 - 56,5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

;
iF !
b v
v
b
B 1
" I ! ; i i
: i !
i i i i
I . H i i
0.50 . 0.50 ; ! | i
Time ( sec ) . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.¢ o 0.0 1 1 1.2900 0.5000 a vbuc 1400 FCURCORN 500.0 bl 0.0 1 1 1.2000
©0.5000 a vbul 14221 PHPKAPS 230.9 a 0.9 1 1 1.20100 0.5000 a vbus 14003 NAVAJC 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 aQ 0.0 1 1 1.2000 0.5000 &  vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.¢ 9 2.0 1 1 1.2200 0.5000 a  vbus 26048 MCCULLGH 5C0.0 o 0.0 1 1 l.2000
©.5000 a vbus 15230 RUDD 230.% Ll 0.0 1 1 1.2000 2.5000 a  vbus 15011 KYRENE 500.0 b 0.0 1 1 1.2000
©.5000 a vbus 14005 WESTWING 500.0 0 v.0 1 1 1.2000
120 .00 Rotorangles 60 .50 Frequencies (500 kV)
. T - T T
‘ : ! ‘
| : | 1 ;
N Lo \ .
R S e IR I A - - - ] ! EE e e e - -
I H i 1 !
| | | | | |
! i 1 i i
i i ! |
AN S | = i
: i
! - + .
w | \ :
: : * ; ‘ i
-120.00 1 [ 59.50 ‘ j
Time ( sec . Time( sec
— -1290.0000 a ang 14903 CHOLLA4 22.0 0 .0 1 1 120.39400 £%.5000 a fbus 14001 FOURCORN 580.0 o 0.0 1 1 £0.5000
R -120.0000 a ang 14914 FCNGN4CC  22.C o 0.0 1 1 120.3000 5%.5000 & fbus 14003 NAVAJC 500.0 Q 0.0 1 1 £0.5000
- - -120.0000 a ang 15981 NAVAJO 1 26.0 o Q.0 1 1 120.0000 5%.50060 a fbus 15021 PALOVRDE 500.0 9 0.0 1 1 80.5000
- . -120.0000 a ang 14931 PALOVRD1 24.0 o q.¢ 1 1 120.0000 54.5000 a  fbus 26048 MCCULLGH 500.0 ] ¢.0 1 1 60.5000
- -120.0000 a ang 14941 SAGUARO1 15.5 o Q.¢ 1 1 120.0000 5%.5000 a  fhus 1£011 KYRENE 500.0 [ 0.0 1 1 €0.5000
[— -120.0000 a ang 14951 WPHX CC1  13.8 o a.o 1 1 120.0000 5¢.5600 a fbus 14005 WESTWING 500.0 a0 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230

1.20

EHV_voltages (500 kV)

14 of 118

0.50 ! , 0.50 :
Time ( sec Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 1 a.0 1 1 1.2900 0.5000 a  vbul 14001 FOURCOEN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 237.0 o ¢.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 @ vbul 14203 CASGRAPS 230.0 o ¢.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.C o 0.0 1 1 1.2000
0.5000 a vbue 15207 KYRENE 23%4.0 a 2.0 1 1 1.2000 0.5000 a vbus 25048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbue 15230 RUDD 239.0 9 0.0 1 1 1.2760 0.5000 a vbus 15011 KYRENE 500.{ o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
: ! !
i ! ! !
L ,T, [ S E S S : _
1 i I
! i i i
| ! |
O S S SOUU S N l. S
1 ; |
i \
1 : ;
! i
i L
i i
; .
! i
i ‘ ;
‘ ‘ i
‘ i
‘ i
Lo - . -
i
; ‘ { :
; i i
-120.00 |
Time ( sec ) . sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 a Q.0 1 140601 FOURCORN 500.0 o 0.0 1 1 80.5000
~120.0000 a ang 14914 FCNGN4ACC  22.0 a a0.0 1 140603 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 15981 NAVAJO 1 26.0 9 a.e 1 15021 PALOVRDE 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14931 PALOVRDL  24.0 o d.0 1 26048 MCCULLGH 500.¢ ° 0.0 1 1 60.5000
-120.000¢ a ang 14541 SAGUARC1 15.5 o 2.0 1 150613 KYRENE 506G.90 o 0.0 1 1 60.5000
-120.0000 & ang 14951 WPHX CCl 13.8 0 a.e 1 14005 WESTWING 500.0 o 0.0 1 1 60,5000
2013 Heavy Summer WestConnect Case
10/28/2008
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0.50

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

0.0
Time( sec

.20

EHV_voltages

(500 kV)

0.0
Time( sec )

431

o

m— ©.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a  vbus 14001 FOURCORN 500.0 0 0.8 1 1 1.2000
- «n ©.5000 a  vbul 14221 PNPKAPS 230.0 o 0.9 1 1 1.z2000 «wua 0.5900 a  vbus 14093 NAVAJO 500.0 ° 0.0 1 1 1.2000
- - ©.5000 & vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE S00.0 o 0.9 1 1 1.2000
- . 0.5000 a vbus 15207 XYRENE 230.0 [ 0.0 1 1 l.coo0 - . 0.5000 a  vbus 25048 MCCULLGH §00.0 o 0.0 1 1 1.2000
- - 0.5000 a vhbus 15230 RUDD 2360.0 [ 0.0 11 1.2000 - 0.5000 a vbus 15011 KYRENE 500.0 o ©.0 1 1 1.2000

- 0.5900 a  vhus 14005 WESTWING 500,0 o ©.0 1 1 1.2000
| | T ] ] i
i | i
| | ! i ! | : ' |
; S - IO . R A S S . - -
i i ¢ : :
; | ; i i |
h i H h 3
i : i ! I
i H |
- P I | i | P - S R SN N i
‘ : i : :
| : I : |
| | : i i
i ; : ; ;
| ! !
i i ! i I
! i
| 1
| i
i !
| |
i !
. ]
; frorses e
: | i
i H I H
i i i
-120.00 ! i 59.50 !
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FCURCORN 500, 0 o 6.0 1 1 60.5000
- -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 e 59.5000 a fbus 14003 NAVAJO 500.0 o ¢.0 1 1 60.5000
- - -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- . -120,0000 a ang 14931 PALOVED1 24.0 o 0.0 1 1 126.0000 -- - 59.5000 a fbus 26048 MCCULLGH 50¢.0 4 0.0 1 1 60.5000
- - -120,0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 o ©.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 0 9.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 0 8.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case
ARIZONA voltages (230 kV) 1 20 EHV_voltages (500 kV)
i |
. 5
H \
i i
:
0.50 L. — 0.50 S
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
©0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o ¢.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o ¢.0 1 1 1.2000 0.5000 a vhus 15¢11 ENE 500.0 0 0.0 1 1 1.2000
0.5000 a vhus 14605 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 i 60.50 . i
! | i i
iy
M
e
-120.00 59.50 ‘ ! i
5.0 0.0 5.0
. Time ( sec .
CHOLLA4 22.0 o 0.0 1 1 l20.00¢CC — 59.5000 a fhus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
PCNGN4CC  22.0 o 0.0 1 1 20.00c0 R 59.5000 a fbus 14003 NAVAJC 500.0 o 0.0 1 1 60.5000
NAVAJO 1 26.0 o 9.0 1 1 120.0000 - - 59.5000 a fbus 15621 PALOVRDE 500.0 0 9.0 1 1 60.5000
PALOVRD1 24.0 o ¢.0 1 1 126.0000 59.5000 a fhus 26048 MCCULLGE 500.0 o 0.0 1 1 60.5000
SAGUAROL 15.5 o Q.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 4 0.0 1 1 60.5000 1
WPHX CC1 13.8 [ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [ 8.0 1 1 €0.5000 ‘
2013 Heavy Summer WestConnect Case
10/28/2008
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ARIZONA voltages

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

0.0

w

Time ( sec ) . Time ( sec
0.5000 a vbus 14231 A 230.0 2 2.0 1 1 1.2004 0.5000 a v] 14001 FOURCCEN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 230.0 ¢ 2.0 1 1 1.2009 0.5000 a 14002 NAVAJCO 500.0 o 0.0 1 1 1.2000
- o 0.5000 a vbul 14203 230.0 ¢ 0.0 1 1 1.2079 0.5000 a 15021 PALOVRDE 50¢.0 o 0.0 1 1 1.2000
. . 0.5000 a vhue 15207 230.0 a 9.0 1 1 1.2000 0.5000 a c6048 MCCULLGH 500.0 ° 0.0 1 1 1.2000
- - 0.5000 a vbus 15230 230.0 g q.0 1 1 1.2009 0.5000 a 15011 XYRENE 500.0 o 0.Q 1 1 1.2000
0.5000 a 1400% WEETWING 500.0 o 0.0 1 1 1.2000
12000 Rotorangles €0.50 Frequencies (500 kV)
‘
: i
B e L TPk S i |
d e S 1 L
: i
I N
o e g
1 ! i
! ‘
! i ; i
H 4 1
e R
i
|
b S -
| |
! ‘ ;
-120.00 o 59.501 | i
Time ( sec ) . Time ( sec
— -120.00060 a ang 14503 22.0 Q a.e 1 1 — 56,5060 a fbue 14001 POURCCRN 500.0 Q 0.0 1 1 60.5000
aeaw -120.0000 a ang 14914 22.0 q a.¢ 1 1 D) 5¢.5000 a fbue 14003 NAVAJO 500.0 Q 0.0 1 1 60.5000
- oa -120.0000 a ang 15981 26.0 & Q.0 1 1 - = 55.5000 a fbus 15021 PALOVRDE 500, 0 9 9.0 1 1 60.5000
- . -1206.0000 a ang 14931 24.0 0 v.0 1 1 59.5000 a  fbue 2604% MCCULLGH 500.0 0 Q.0 1 1 60.5000
[p—— -120.0000 @ ang 14941 15.5 0 3.0 1 1 54.5000 a fbus 15611 ENE 500¢.0 ¢ 0.0 1 1 60.5000
s ~120.0000 a ang 14951 13.8 o 9.0 1 1 59.5000 a fbue 140065 WESTWING 500.0 b3 9.0 1 1  60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

20 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 ] g.0 1 1 1,2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 ¢ 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 [ 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 [ ©.0 1 1 1.2000
0.5000 'a vbus 14005 WESTWING 500,0 0 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
* T T - T T T T T T
i ; | i i | i
; i \ | ! ! i i
A R I e PP
!
1 |
i i 58.50
sec ) . Time ( sec ) .
14903 CHOLLA4 22.0 [ 0.0 1 1 120.0000 — 59.5000 a fbus 14001 PFOURCORN 500.0 o 0.0 1 1 60.5000
14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
15581 NAVAJC 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
14931 PALOVRD1 24.0 o ¢.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
14541 SAGUAROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
148951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 9.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
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1.20

2009 APS Ten Year Plan

ARIZONA voltages (230 kV)

2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

OV S U

SR ot apelpsniug apuutyy

-

19 of 118

Time( sec ) . Time ( sec .
©0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCCRN 500.0 o 0.4 1 1 1.2000
0.5000 a vhul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 50C.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 50C.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.90 a 0.0 3 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vhus 15230 RUDD 220.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120. 00 Rotorangles €0.50 Frequencies (500 kV)
. T ) T T ] ] I
| i ! I
i
! ! ‘
H H
i i
H i
-120.00 59.50 | |
Time ( sec ) . Time( sec ) .
-120.0000 a ang 149032 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.500¢ a fbus 14002 FOURCORN 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 14514 FCNGN4CC  22.0 0 0.0 1 1 120.c000 59.500¢ a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 4.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 560.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 ] 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 a 0.9 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 [ 0.0 1 1 120.0000 59.5000 a fhbus 15011 KYRENE 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX €C1 13.8 [ ¢.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 Q 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV voltages (500 kV)

- T
! ‘
| i
|
;
;
i - | ~ " :
B ‘ ;
‘ :
: |
‘
| H i i
! i
| | !
| , S T \
! i : ‘
0.50 .. f 0.50 : i i |
0.0 5.0 0.0 5.0 |
Time ( sec Time ( sec
—— 0.5000 a vbus 14231 WESTWNGW 230.70 g 0.9 1 1 i.2000 v} 14001 FOURCORN 500.0 2 ¢.0 1 1 1.2000
- 4.5000 a vbul 14221 PNFKAPS 230.0 I 2.0 1 1 1.2000 ) 14002 NAVAJC 500.0 ° °.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 2.0 1 1 1.2900 15021 PALOVRDE 500.0 ° 0.0 1 1 l.2000
- . 0.5000 a vbus 15207 KYFENE 230.0 g Q.0 1 1 1.2000 26048 MCCULLGH 500,40 o 0.0 1 1 1.2000
- - 0.5000 & vbus 18239 FUDD 230.0 L 2.0 1 1 1.2900 15011 KYRENE 500.0 0 6.0 1 1 1.2000
14005 WESTWING 500.0 o .0 1 1 1.200C
Rotorangles Frequencies (500 kV)
120.00 i 60.50 : i
| | } ) ! ‘ !
| ! \ ; ] Lo |
i S A [ S S T S (N E N .
' ! ! : ; | !
: | | | : : | |
i i i ! i I ‘
i I ,‘ } ; [ T — ——
| ! | | i ! i
i \ ! ! i
o | o
i ] S | 1
i i ‘ i
Time ( sec
-120.0000 & ang 14503 CHOLLA4 22.0 ) 0.4a 1 1 120.c0ucC 5¢.5000 a fbue 14001 POURCORN S00.0 0 6.0 1 1 60.5000
e -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.a 1 1 120.000C 5¢.5000 a fbue 14003 NAVAJO 500.0 0 ©.0 1 1 60.5000
- - =120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0400 59.5000 a fbus 15021 PALOVEDE 5C0.0 0 0.0 1 1 60.5000
- . -120.0000 a ang 14931 PALOVRD1 24.0 ] ) 1 1 120.Q000 5%.5000 a  fbue 26046 MCCULLGH E00.0 Qo 0.0 1 1 60.5000
- -126.0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 120.9000 5%.5000 a fhus 15011 KYRENE 500.0 o 0.0 1 1 606.5000
[F— -126.0000 & ang 14951 WPHX CCl1 13.8 o .0 1 1 1z20.94900 59.5000 a fbus 14005 WESTWING 500.0 a0 0.0 1 1 60.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

1 ! T

EHV_voltages (500 kV)

b

R S

0.50 = = 0.50 |
0.0 5.0 0.0 5.0
Time{ sec . Time{ sec .
0.5000 a vbus 14231 WESTWNGW 230.0 a 0.0 1 1 1.2400 0.5000 a vbu 14001 FOURCORN 50C.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 220.0 o 0.9 1 1 1.2000 0.5000 a vbus 14003 NAVAJD 500.0 o ¢.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.9 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 l.2000
0.5000 a vbus 152907 KYRENE 230.0 @ 0.9 1 1 1.2600 0.5000 a vbus 26048 MCCULLGH 5D€.0 o 0.0 1 1 1.2000
0.5000 a vhus 15230 FUDD 230.7 0 ¢.9 1 1 1.2600 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vius 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 ‘ . |
H |
|
| |
- - ,,,,,ﬂ,, B k|
‘ | '
‘
\
T |
' I
i
i i
i
: |
i ‘
1 ‘
i |
! 1 !
- - R e S H
I ' : :
| i i i
| 1 ! | ! | | !
-120.00.L | \ i ! 59.501 | | : \
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
-120.0000 & ang 14903 CHOLLA4 22.0 a 0.6 1 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14914 PCNGN4CC  22.0 a Q.9 1 5¢.5000 a frus 14003 NAVAJO 500.0 0 0.0 1 1 €0.5000
~120.0000 a ang 15981 NAVAJC 1 26.0 0 Q. 1 £5.5000 & fbue 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o a.e 1 56.5000 & fbus 26045 MCCULLGH 500.0 0 0.0 1 1 6¢.5000
-120.0000 a ang 14941 SAGUARO1 15.5 o 6.0 1 1 a00 5¢.5000 & fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CC1 13.8 0 9.0 1 120.9040¢0 55.5060 a  fbus 14005 WESTWING 500.0 0 ¢.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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ARIZONA_voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

{ Ry
H N ”’
/
‘ 4
; g
: '
| L -
I t
: N
; v i :
H I
i ‘
| |
|
i
i
0.50 0.50 i
Time( sec ) . Time( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 [rn—— 7.5000 & vbus 14001 FOURCORN 500.0 bl 0.0 1 1 1.2000
¢.5000 a vbul 14221 PNPRAPS 230.0 0 0.0 1 1 EE] 0.50600 a  vbus 14003 MAVAJO 500.0 0 8.0 1 1 1.2000
- = ©.5000 & vbul 14203 CASGRAPE 230.0 o 0.0 1 1 - - ¢.5000 & vbus 15021 PALOVRDE 500.0 0 9.0 1 1 1.2000
- 0.5000 a vbus 15267 KYRENE 230.0 a 0.0 11 9.5000 & vhbue 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
-.- ©.5000 a vbus 15230 RUDD 230.0 i 0.0 1 1 J.5000 a  vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
9.5000 & vbus 14008 WESTWING $90.0 0 0.0 1 1 1.2000
120.00 Rotorangles 60 .50 Frequencies (500 kV)
. i : . : _ 1
: : i :
|
j :
s ! i [ - !
o ‘ ‘
i i | ‘
i i ‘ i
I
]
H
— | — :
| .
! i |
\ i
i !
i i
: ! ;
i i :
i { H
S A | H i :
| {
! i H
| i |
Time( sec ) Time ( sec .
~120.0000 & ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14914 FCHNGN4CC  22.0 0 ¢.0 1 1 1z20.0000 59.5600 a fbus 14003 500.0 9 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 6.0 1 1 120.00600 59.5000 a fbus 15021 PALOVRDE 500.0¢ 0 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 [ 0.0 1 1 120.0000 58.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.8 Q 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
-120.0000 @ ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fhus 14005 WESTWING 500.0 [ 0.0 1 1 €0.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

'
i)
U |‘
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A‘ K| f
i i \'! {
) ‘ ']
- - S— — !
i H
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|
) : !
‘
" SRR S § ~ . SN S N S I
i . I
; i
0.50 0.50 i B
Time( sec . Time { sec
0.5000 a vbus 14231 WESTWNGW 230.0 ¢ 0.9 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PHPKAPS 273¢.0 @ 7.0 1 1 1.2000 0.5000 a vbus 14002 NAVAJC 500.0 I 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGPAPS 230.0 o 0.9 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500, 0 o 0.0 1 1 1.2000
0.5000 a vbus 15247 RENE 230.0 ¢ G.a 1 1 1.z2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDU 232.0 o .0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTWING S00.0 ° 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
. " - | i
! | I ‘
! L
i
: -
i
i
i
| : i : :
Time ( sec . Time ( sec
—— -120.0000 a ang 14303 CHOLLR4 22.0 o ¢.0 1 1 1l2c.0000 59.5060 & fbue 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
R -120.0000 a ang 14914 FCNGN4CC 22,0 o (g 1 1 120.0da00 asan 56.5000 a  fbhue 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- = -120.0000 & ang 15981 NAVAJO 1 26.0 Q a.¢ 1 1 56.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-- . -120.0000 a ang 14531 PALOVRD1 24.0 a 0.0 1 1 55.5000 a fbue 28048 MCCULLGH 500¢.¢ o 0.0 1 1 60.5000
- - -120.0000 a ang 14541 SAGUARCL 15.5 Q 9.0 1 1 120.¢ 58.500¢ a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
- -120.0000 a ang 14951 WPHX CCl  13.8 Q a.oe 1 1 120.9000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 £0.5000
2013 Heavy Summer WestConnect Case
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

Time ( sec ) . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 1400 FOURCORN 500.0 ¢ 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPE 230.0 0 0.0 1 1 1.2000 0.5000 a vhus 14003 RAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 ¢ 0.0 1 1 1.2000
0.5000 a vhbus 15230 RUDD 230.¢ ¢ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 [ 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 a 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)

. ; 1 : I

H 1

i i

I £ S e
; ; '
-120.00 : 59.50 !
Time( sec ) . Time ( sec
~120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 £9.5000 a fhus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 ¢ c.0 1 1 120.0000 $9.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
.0000 & ang 15381 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- ~120.0000 a ang 14931 PALOVRD1 24.0 ¢ 0.0 1 1 120.0000 59,5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
- m ~120.0000 a ang 14941 SAGUARO1 15.5 ¢ 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
[r— -120.0000 & ang 14951 WPHX CC1 12.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 9.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

1.20

EHV_voltages

(500 kV)

T
|
S
N~
- i
. _ L i
| i
0.50 . .
Time( sec ) . .
[ 0.5000 a vbus 14231 WESTWHGW 236.0 a 0.6 1 1 1.2600 POURCORN 500. 0 o 0.0 1 1 1.2000
R 0.5000 a vbul 14221 PNPKAPS 230.0 ¢ 9.0 i 1 1.2000 0 500.0 o 9.0 1 1 1.2000
- = ©.5000 a vbul 14203 CASGRAPS 230.70 o 2.0 1 1 1.2009 PALOVRDE 500.0 o 0.0 1 1 1.2000
-a . 0.5000 & vhus 15207 KYRENE 230.0 e q.c 1 1 1.2000 o Q.0 1 1 1.2000
- - 0.5000¢ a vbus 15230 RUCD 230.0 qa 9.0 1 1 1.2000 500.0 0 0.0 1 1 1.2000
WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ : | 60.50_
| : SR S - -
: ‘
i
|
i Lt - .
|
-120.00 I 59.50
Time ( sec ) . Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 ] ¢.0 1 1 129.00Q9 — . a fbue 14001 POURCCORN 500.0 [ 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCNGN4CC 22.0 Q 6.0 1 1 129.0000 . a fbue 14003 NAVAJO 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJC 1 26.0 Q 0.a 1 1 126.0004 . a frus 15021 PALOVRDE 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14921 PALOVRD1 24.0 Q 0.0 1 1 120.0000 N a fbue 26048 MCCULLGH 500.0 o 0.8 1 1 €0.5000
-120.0000 a ang 14941 SAGUARC1 15.5 g 0.0 1 1 120.9000 5 a fbuse 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
~120.0000 & ang 14951 WPHX CCi  13.8 a 0.0 1 1 120.00¢0 89.8000 a fbus 14005 WESTWING 50¢.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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—

ARIZONA_voltages

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

(230 kV)

EHV_volt

26 of 118

ages (500 kV)
. 1.20
i f i
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v |
| i i
; : i
| ;
. H L j ‘
‘
A _ ] SR A S A
0.50 | —
Time( sec . sec
0.5000 a vbus 14231 WESTWNGW 230.0 o Q.0 1 1 1.2000 14901 FOURCORN 500.0 ° 0.0 1 1 1.2000
0.5000 & vbul 14221 PNPKAPE 230.6 a 0.9 1 1 1.2400 14003 NAVAJO 500.0 ¢ ¢.0 1 1 1.2000
0.5000 & vhul 14203 CASGRRPS 230.0 9 0.9 1 1 1.2900 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 15207 KYPENE 230.0 o 2.0 1 1 1.2900 26048 MCCULLGH 500.0 o 6.0 1 1 1.2000
©.5000 a vhue 15230 RUDD 230.0 o 0.6 1 1 1.2900 15011 KYRENE 500.0 ] 0.0 1 1 1.2000
13005 WESTWING 500.0 © ¢.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
. ; T T . ; ) 7 i
' i i I
! i ‘
\ ; ! 1 : \
! . | Foe _ BN [ O .
i i . i I
. N H i
i ‘
. S N S .
i
! I
,,,,,,,,, i -
| H !
|
I
: ‘ ‘ ‘
; i i i
H | ‘ |
Il H |
- - TTTYTTTT . T i | -
! ‘ ! .
| : | I ! ' :
-120.00 | . | . J 59.50 : : ! i
Time ( sec ) Time ( sec
-120.0000 & ang 14903 CHOLLA4 22.0Q o 0.0 1 i — 54.5000 a fbus 14001 POURCORN 500.0 ) 0.0 1 1 60.5000
~120.0066 a ang 14514 FCNGNACC  22.0 Q ¢.Q 1 1 'EER) 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 bs 1 - = 59.5000 a fbus 15021 PALOVRDE 500.0 a 0.0 1 1 60.5000
~120.0000 a ang 14531 PALOVRD1 24.0 9 [ 1 1 120.0000 . 59.5000 a fbus 2604E MCCULLGH 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARO1 15.5 Q 0.0 1 1 £9.5000 a fbue 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 12.8 a 0.0 1 1 54.5000 a fbue 140605 WESTWING 500.0 ¢ 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab 2013 glen af.chf c:\chf

Tue Oct 28 13:01:32 2008




120.00

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

.,.W,A_w

0.0
Time ( sec

0.5000 a  vhus 14231
0.5000 a vbul 14221
0.5000 a vbul 14203

. 0.5000 a vbus 15207
0.5000 a vbus 15239

Rotorangles

)

HRESTWNGH

PNPKAPS
CRASGRAPS
KYRENE
RUDD

230.0

230,
230,
239,
230.

]

sesoe

9.0 11 1.2000 ———
9.0 1 1 1.2000 P—
9.6 1 1 1.2609 -
9.0 11 1.2000

2.0 1 1 1.2000

60.50

EHV_voltages (500 kV)

'
A==

-

5000
5000
5000
5000
5000

a
a
a
a
a

FOURCORN
NAVAJO
PALOVRDE

KYRENE
WESTWING

500.

500

500
MCCULLGH 5
500.

Se0

[ ° 0.0 1 1 1.2000
o o 0.0 1 1 1.2000
[l o 0.0 1 1 1.2000
.0 [ 0.0 1 1 1.2000
0 ° 0.0 1 1 1.2000
0 ° 0.0 1 1 1.2000

Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o a.o 1 1 12Q0.0000 59.5000 a fbus 14001 FOURCORN 500.0 a @.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 4 a.e 1 1 55,5000 a fhue 14502 NAVAJO 560.0 a 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 9.C 1 1 55.5000 a fbus 18021 PALOVRDE 500.0 @ 0.0 1 1 60.5600
-120¢.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 59.5000 & fbus 2604% MCCULLGH 500.¢ o 0.6 1 1 60.50060
-12¢.0000 a ang 14941 SAGUARC1  15.5 o 6.0 1 1 85.5000 a fbus 15011 KYRENE 500.¢ o 0.0 1 1 60.5G00
-120.0000 a ang 14951 WEHX CC1  13.8 Q 2.0 1 1 56.5000 & fbus 14008 WESTWING 500.¢ o 0.0 1 1 60.5000
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Page 1

a:stab 2013_glen_gt.chf

27 of 118

c:\chf

Tue Oct 28 13:01:43 2008




ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

1.20 1.2
M
]
| i
2‘ i
0.50 | 0.50 |
Time ( sec . Time( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 [ 6.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 50¢.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALCVRDE 500.0 ] 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 ©0.5000 a vbus 26048 MCCULLGH 500.0 0 Q.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 2320.0 0 0.0 1 1 1.2000 ¢.5000 a vbus 15611 ENE 500.0 o 0.0 1 1 1.2000
©0.5000 a vbus 14005 WESTWING 500.¢ o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 ]
| | ] i
i i ; i
L -
;
:
3
: i
-120.00 59.50 ; J
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec
-120.0000 a ang 14903 CHOLLR4 22.0 o 0.0 1 1 1206.00006 — 59.5000 a fbus 14001 FOURCORN 500.0 @ €.0 1 1 60.50600
-120.0000 a ang 14914 FCNGN4CC  22.0 9 v.0 1 1 120.0000 - 59.5000 a fbus 14003 NAVAJO 50¢.0 @ .90 1 1 60.5000
-120,4000 a ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 50¢.0 o 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.9 1 1 60.5000
-120.0000 a ang 14941 SAGURRCL 15,5 o 0.0 1 1 120.0000 - - 59,5000 a fbus 15011 KYRENE 500.0¢ ¢ 0.9 1 1 60.5000
-120.0000 & ang 14951 WPH¥ CC1 13.8 o 0.0 1 1 120.0000 [ —— 52.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case
ARIZONA voltages (230 kV) EHV voltages (500 kV)
1.20 = 1.20 —
/l’*~f$‘
e . R
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" i
o
/f
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| by
! ™
e
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. , 3 i
i
1
i
1:
I 0
\ 4
H
i
f 1
‘ i
0.50 0.50 y
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 POURCORN 500.0 o 0.0 1 1 1.2000
am e 0.5000 & vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 «amw 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 0 0.9 1 1 1.2000 - = 0.5000 a vbus 15021 PALOVRDE 500.C 0 6.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 - . 0.50C00 & vbus 26048 MCCULLGH 500.0 J ¢.0 1 1 1.2000
- - 0.5000 a vhbus 15230 RUDD 23¢.0 0 G.0 1 1 1.2000 - - 0.5000 & vbus 15011 KYRENE 500.0 o 6.0 1 1 1.2000
- 0.5000 a vhus 14005 WESTWING 500.0 ] 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 , 60.50 ,
i ‘ | E ]
‘
i
‘ :
v
o T b
: | |
{
-120.00 . 59.50 | : ;
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 Q 0.9 1 1 120.0000 — 59.5000 a fhus 14001 FPOURCCRN 500.0 o [ 1 1 60,5000
aw . -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 R 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 15981 NAVAJO 1 26.0 @ 0.0 1 1 120.00600 - = 59.5000 a fbus 15021 PALGVRDE 500.0 o 0.0 1 1 60.5000
-- . ~120.0000 a ang 14931 PALOVRD1 24.0 [ 0.0 1 1 1206.0000 - . 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 €0.5000
- - ~-120.0000 a ang 14541 SAGUARC1 15.5 ¢ 0.0 1 1 120.0000 - 59.5000 a fhus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
[— -120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120¢.0000 - 59.5000 a fbus 14605 WESTWING 500.0 [ ¢.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

0.50
0.0
Time ( se

0.5000 a vbus 14231
0.5000 a vbul 14221
0.5000 a vbul 14203
0.5000 a vbus 15207
0.5000 a vbus 1s239

Rotorangles

120.00

-120.00

i 230,

236

230.

230

sasoce

e

[Pyepey

[y

60.50

EHV_voltages

(500 kV)

——-—1«———-=

— =
|

1

-

ey s S

1] ,» 1
Time ( sec .
0.5000 a  vbu 14002 FOURCORN 500. ¢ e 6.0 1 1 1.2000
0.5000 a  vbus 14003 NAVAJO 500,0 I ¢.0 1 1 1.2000
0.5000 a vbus 15021 PALOVRDE 500.0 ° G.0 1 1 1.2000
0.5000 a vbus 26048 MCCULLGH EQ0¢. ¢ ° 6.0 1 1 1.2000
0.5000 a vbus 15011 XYRENE 500.0 12 0.0 1 1 1.2000
0.E300 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Frequencies (500 kV)

0.0 0.0 5.0
Time ( sec )} Time ( sec .
——— ~120.0000 a ang 14903 CHOLLA4 22.0 Q a.0 1 1 — 58.5000 a fbus 14001 FCURCORN 500.G o 0.0 1 1 60.5000
'R -120.0000 a ang 14914 FCNGN4CC  22.0 a a.9 1 1 9. a fbus 14002 NAVAJO 500.0 o 0.0 1 1 80.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 9.0 1 1 1] a foue 15021 PRLOVRDE 500.0 ] 0.0 1 1 60,5000
-120.0000 a ang 14931 PALOVRDL 24.0 9 0.0 1 1 a fbus 26048 MCCULLGE 59C.C o 0.0 1 1 €0.5000
~120.0000 a ang 14941 SAGUARO1 15.5 q 0.9 1 1 a fbus 15011 RENE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CCl 13.8 a 0.0 1 1 a fbue 14005 WESTWING 500.0 o e.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500

ARIZONA voltages (230 kV)
1.20 = ‘ 1.20
hY i
L] AR A B ] T -
| |
H i
! i I
s T ; [anh 1
| 1
0.50 I 0.50 !
0.0 5.0 0.0 5.0
Time ( sec . .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 o FCOURCORN 500.0 © 0.0 1 1 1.2000
0.5000 a vbul 14221 PHPKAPS 230.0 o n.0 1 1 1.2000 [ NAVAJO 500.0 ° 0.0 1 1 1.2000
0.5000 a vhul 14203 CASGRAPS 230.0 o 2.0 1 1 1.2000 0.5 PALOVRDE S00.0 o 9.0 1 1 1.2000
0.500¢ a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2900 0. MCCULLGH 5000 © ¢.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.% 0 2.0 1 1 1.2000 ©.5 K] 500.0 o 0.0 1 1 1.2000
0.5 WESTRING 500.0 o a.0 1 1 1.2000
Rotorangles
120.00 60.50 ‘
” B
|
|
]
! |
i
: : i i .
- . A ‘ ! ‘
- LI B i ERU S T L
i ! ‘
i | i
| | | o |
i i :
-120.00 w | ; 59.50_ : J
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec .
~120.0000 a ang 14903 CHOLLA4 22.0 & 9.6 1 89,5000 a  fbus 1400 POURCORN 500.0 0 0.0 1 1 60.5000
] ~-120.0000 a ang 14914 PCNGN4CC  22.0 o 9.0 1 54.2000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- = -120.0000 & ang 15981 NAVAJO 1 26.0 o Q.0 1 - 59.5000 a fbue 15021 PRLOVRDE 500.0 0 6.0 1 1 60.5000
- - -120.0000 a ang 14931 PALOVRDL 24.0 o 0.0 1 - EQ.EQ00 a flus 26048 MCCULLGH 500.0 0 °.0 1 1 60,5000
- -120.0000 a ang 14941 SAGUARCL 15.5 o 0.0 1 - 59.5000 a flus 15011 RENE 500.0 0 ¢.0 1 1 60,5000
- . -120.0000 & ang 14851 WPHX CCl1 13.8 ] G.0 1 - 59.5GG0 a  fhue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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120.00

-120.00

2009 APS Ten Yea

r Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

0.0
Time( sec

0.5000 a  vbus 14231
0.5000 a vbul 14221
0.5000 a vbul 14203
©.5000 a vbus 15207
0.5000 a vbus 15230

Rotorangles

)

WESTWHGH
PNPKRES
CASGRAPS

230.

230

230.

236

bhbbhs

so0oa

0.0 1 1 1.2000
w0 1 1 1.2099
o0 1 1 1.2009
0.0 1 1 1.2000
w0 1 1 1.2909

60.50

EHV_voltages (500 kV)

0.0

Time( sec
0,5000 a vbus 14601
0.5000 a  vbus 14002
0.5000 a vbug 15021
0.5000 a  vbus 6048
0.5000 a  vbus 15011
0.5000 & vbus 14005

Frequencies

KYRENE

WESTWING &

@

svesom

soo000

EISTSEeTe

(&)

[

0.0

o

P
N
ES

Time ( sec ) . Time ( sec .

— ~120.0000 a ang 14903 CHOLLA4 22.0 0 9.0 1 1 — 59.5000 & fbus 1400} POURCORN 500.0 9 0.0 1 1 60.5000

R -120.0006¢ a ang 14914 FCNGN4CC  22.0 o 9.0 1 1 R 54.5000 & fhus 14003 NAVAJO 500.0 @ 0.0 1 1 €0.5000

- -120.000¢ & ang 15981 NAVAJO 1 26.0 o Q.0 1 1 5%.5060 a  fbue 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000

~-120.0000 a ang 14931 PALOVRDT 24.0 Q 9.0 1 1 £6.5060 a  fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000

~-120.0000 a ang 14543 SAGUAROY 15.5 Q 2.0 1 1 £%.5000 a fbug 15011 KYRENE 500.¢ ¢ 0.0 1 1 60,5000

-120.0000 a ang 14951 WPHX CC1 13.8 Q ¢.q 1 1 59.5000 a fhus 14005 WESTWING 500.¢ 0 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case
ARIZONA voltages (230 kV) EHV voltages (500 kV)
.20 = ‘ ‘ 1.20 -
: | : H !
| )
Il I e A \
A = |
7
|u'/
13 )
i! *
i ]
; ]';
R sl
|
S
N e
: L
1
:
| | i
i ‘|
) — —de - - . PR P ,,',', U B, I
4 Al
I
¥ A i
! [ P! ‘ [ U -
o :
i i ! ‘; |
0.50 ‘ ! : 0.50 1 y 1 . i
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
0.5000 & vbus 14231 WESTWMGH 230.4¢ o 9.0 1 1 1.2000 ©.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 0 2.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJID 500.¢ 0 9.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 g 9.0 1 1 1.2900 0.5000 a vbus 15021 FALOVRDE 500.0 o ¢.0 1 1 1.2000
0.5000 & vbus 15207 KYRENE 230.0 a 9.0 L 1 1.2900 0.5000 a  vbus 2604F MCCULLGH &0e. D o ¢.0 1 1 1.2000
0.5000 a vbue 15230 RUDD 23C.0 9 0.0 1 1 1.2a0C 0.5000 a vbus 15011 KYRENE 500.¢ o ¢.0 1 1 1.2900C
0.5600 a vbus 14005 WESTWING 500.0 o °.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 i i 60.50
i s | !
‘ : i i
I
! ;
1
s ——
i i
_ n— . S S
? . | '
-120.00 ! I 59.50 !
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
— -120.0000 a2 ang 14903 CHOLLA4 22.0 Qa 0.0 1 1 2 55.5000 a fbue 14001 FOURCORR 500.0 o 0.0 1 1 €0.5000
cens -120.0000 a ang 14914 FCNGN4CC  22.0 ) e.0 1 1 . 55.5000 a frus 14002 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 9 0.0 1 1 - 59.5000 a fbue 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.Q 1 1 - £g.E2000 a  fhus 26048 MCCULLGH 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 o 0.4 1 1 - - £$.£000 a fbus 15011 KYRENE 500.0 o 6.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1  13.8 o 0.9 1 1 120.00040 - 85.5¢G0 a  fbus 14005 WESTWING 506.0 0 ¢.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

gt WY %l gl

EHV_voltages

(500 kV)

i
|
1
}

=
H

ToUgL Tl

i i il

0.50 : : 0.50 ‘ .
Time ( sec . Time( sec .
0.5000 a vbu 14231 WESTWNGW 230.0 I g.0 1 1 1.24900 0.5000 a vbus 14001 FCURCORN 500. 0 ] 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 < 0.6 1 1 1.2900 0.5000 a vbus 14002 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASSRAPS 23¢.0 o 0.0 1 1 1.2000 0.5000 a vkbur 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 23%.0 I 0.¢ 1 1 1.2000 0.5000 a vbus 26046 MCCULLGH 50¢.0 ) 6.0 1 1 1.2000
0.5000 a vbus 15239 RUDD 2340.0 o 0.0 1 1 1.2900 0.5000 a vbug 15011 KYRENE 500.0 o ¢.0 1 1 1,2000
0.5000 a vbug 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 i ‘ . 60.50‘
T i T
! | ! | I | |
} 1 i ! ‘ ‘ !
| ¢ i i i |
‘. P ? + - i 1 - e
‘ : | i ;
i H 1l i
i
|
Time ( sec . Time ( sec
— -120.0000 a ang 14903 CHOLLA4 22.0 o oL 1 E9.E000 a fbus 14001 FOURCORN 500.0 [0 0.0 1 1 €0.5000
aEns -120.0000 & ang 14914 PCNGN4CC  22.0 o 0.0 1 59.5000 & fbus 14003 NAVAJO 500.0 o 0.0 1 1 66.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q a.o 1 55,5000 a fbue 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-12¢.000C a ang 14931 PALOVRDL 24.0 a 2.9 1 5%.5000 & fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 a 9.0 1 59.500¢ a fbus 15011 KYRENE 500.0 o ¢.0 1 1 60.5000
-120.0060 a ang 14951 WPHX CC1  13.8 a ¢.a 1 55.5000 a fbue 14605 WESTWING 500.0 ] 0.0 1 1 €0.5G00
2013 Heavy Summer WestConnect Case
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20 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

e

- T

Time ( sec ) . Time( sec .
©0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 6.5000 a  vbus 14991 FQURCORN 500.0 ° 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKRPS 230.0 o 0.0 1 1 1.2000 0.5400 a vbus 14093 NAVAJO 560.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5¢00 a vhbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230¢.0 o 0.0 1 1 1.2000 ©.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 220.0 0 0.0 1 1 1.2900 0.5400 a vbus 15911 2 500.0 Q 0.0 1 1 1.2000
0.5900 a  vbus 1429% WESTWIRG S00.0 o 9.0 1 1 1.2000
12000 Rotorangles 6050 Frequencies (500 kV)
. T ; . T T !
! : ; i 1 ! ‘ !
i i : i i
i i i i
, . |
| i
| i
i
S—
|
|
[ ‘
| i
| |
I
| :
Ly ¢
; : :
| ! H
Time ( sec . Time( sec ) .
— ~120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 12G.0000 59.5000 a fbus 14001 POURCCRN 500.0 ¢ ¢.0 1 1 60.500C
A -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120¢.0000 . 59.5¢00 a fbus 14003 NAVAJO 500.0 o ¢.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 - - 59.5000 a fbus 15021 PALOVRRDE 500.0 0 6.0 1 1 £6.5000
- - -120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 - . 59,5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5600
[ - ~-120.0000 a ang 14941 SAGUARCL 15.5 9 0.0 1 1 120.0000 - 59,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-— -120.0000 & ang 14951 WPHX CC1 13.8 L 0.0 1 1 120.0000 -— 5%.5000 a fbus 14005 WESTWING 500.0 o0 0.0 1 1 60.5060
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tage

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA vol

T 7

(230 kv)

EHV_voltages (500 kV)

Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 9.0 1 1 1.2000 0.5000 a vbu 14001 FOURCORN 500.0 ¢ 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPRAPS 230.0 o 9.0 1 1 1.2099 0.5000 @ vbus 14003 NAVAJO 500.0 o 2.0 1 1 1.2000
0.5000 a wbul 14203 CASGFAPS 230.0 < ¢.0 1 1 1.2090 0.5000 @ vbus 15021 PALCVRDE 500.0 o ¢.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 2.6 1 1 1.2009 -- - 0.5000 a  vbus 26048 MCCULLGH 500.0 o [ 1 1 1.2000
0.5000 a vbus 1523¢ RUDD 230.6G o 2.0 1 1 1.2000 - 0.5000 a  vbus 15011 KYRENE 500.0 ] ¢.0 1 1 1.2300
- 0.5000 @ vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Freguencies (500 kV)
120.00 60.50
7 0 ‘ I : ] ] : i i
i H I
: ! I ! | i | |
¢ : i i | |
e IR - N NS S S S SO S S, e
! , i ! ; i ‘ ]
! ! ! : ; | | i
; i i | ! [
- g [ ",Tﬂm‘ - e
i | |
| I i
; ‘ 1 IR
I I i
| ; |
‘ 4 ‘ L
| St | - i i
‘ ; i ;
i | i i !
| ‘ ‘ o
| _ | i .
| ' !
i ‘
! i
: i
‘ ; : ‘
; i ;
i i !
e i - -
| | z
i i i
: | i | i
| | ! !
I o - ‘ 2 -
| I I
: P Lo
i ! i
- S A ——— - f - J e
! | i
i 1 |
-120.00 | 59.50 i |
Time ( sec ) . Time ( sec ) .
— -120,0000 a ang 14503 CHOLLA4 22.0 0 9.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 .0 1 1 60.5000
s -120.0060 a ang 14914 FCNGN4CC  22.0 o v.o 1 1 54,5006 & fhus 14003 HAVAJO 500.0 0 0.0 1 1 60.5000
-12¢.0000 a ang 15981 NAVAJC 1 26.0 o Q.0 1 1 £%.50006 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q 9.0 1 1 59.5000 a fhbus 26048 MCCULLGH 560.0 0 0.0 1 1 60,5000
-120.0000 & ang 14941 SAGUARCL 15.5 0 9.0 1 1 59.5000 & fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 6.0 1 1 129.0600 89.5000 a fbue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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ARIZONA_voltages

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

(230 kV)

EHV_voltages

kv)

(500

i
i
|
] i i !
" é i |
] L N i
L8 T i " T - T -
. ! : |
i H i '
1, i !
" : — R
ﬂ | i ; | b
0.50 1 I ! 0.50 : | | !
Time ( sec . Time( sec
0.5000 a vbu 14231 WESTWNGW 230.0 n ©.9 1 1 1.2000 — 0.5000 a  vbu 14001 FOURCORN 500C.0C 9 0.0 1 1 1.2000
0.5000 & vbul 14221 PNFKAPS 230.0 o 7.4 1 1 1.20404 PR 0.5000 a vbus 14003 NAVAJC 500.0 o 0.0 1 3 1.2000
0.5000 a vbul 14203 CTASGRAPS 239.0 o 2.9 1 1 1.2009 - 0.5000 a vbus 150231 PALOVRDE 500.0 Q 0.0 1 pY 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o ¢.9 1 1 1.2009 0.5000 a vbus 26046 MCCULLGH 50C.0 0 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 239.0 0 o 1 1 1.2009 0.5000 a  vbus 15011 XYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbug 14005 WEETWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
T ; | ! ! ’ ! ! I i
l : : ; ' ; | ! | ! ‘
{ ; ‘ ‘ ‘ : ! i :
i i | ; i : ‘ ‘ ‘
: et ; - ’ - S SR e :
i i ‘ i !
‘ ! |
{ ! |
| *
!
i
{
i : !
i
|
|
‘
i
‘
i
i
‘
|
i
i
Time ( sec ) . Time ( sec
w— ~120.0000 & ang 14903 CHOLLAR4 22.0 id v.0 1 ——— 8%.5000 a fhue 14001 POURCORN 500.0 Q 0.0 1 1 60.5000
-120.0000 & ang 14514 FCNGN4CC  22.0 Q Q.0 1 P e 89.5000 a fhus 14003 NAVAJO 500.0 o 0.0 1 1 60.5G00
-120.0000 a ang 15381 NAVAJO 1 26.0 J a.o 1 - = 5%.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0¢ id 9.0 1 56.5000 a fbus 26045 MCCULLGH 500.0 0 ¢.0 1 1 60.5000
-120.0000 a ang 14541 SAGUAROL 15.5 a d.0 1 5%.5000 a fbusg 15011 KYRENE 500.0 Q ¢.0 1 1 60,5000
-120.0000 a ang 14951 WPHX €C1 132.8 q 6.0 1 59,5000 a fbus 14GG5 WESTWING 500.0 0 ¢.0 1 1 60.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

(DAL S A A A4

(=]

Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o v.e 1 1 1.2900 — 0.5000 a vbus 14001 FCURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PHPKAPS 230.9 a 2.¢ 1 1 1.2400 sers 0.5000 @ vbus 14003 NAVAIC 500.0 0 °.0 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 o 0.9 i 1 1.2a00 - - 0.5000 a vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1l.2000
0.5000 & vbus 15207 KYRENE 236¢.0 o v.o 1 1 1.2900 0.5090 a  vbug 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 R n.¢ 1 1 1.2900 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles €050 Frequencies (500 kV)
: 1 ‘ . [ ;
i [ ! , :
i ' : : i |
i ! : : i ;
D S e : . .
|
- N
| i
| H !
H i - |
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i
i
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i N f
i i ;
S U S e -
i i 1
[ f \ ;
-120.00 59.50 . ! i :
Time( sec ) . Time ( sec .
—— -120.0000 a ang 14503 CHOLLA4 22.0 Q a.0 1 1 59.5000 & fhus 140602 FOURCORN 500.0 o 0.0 1 1 60.5000
s e ~120.0000 a ang 14514 FCNGN4CC  22.0 [ 6.0 1 1 A 55.5000 a fbue 14003 NAVAJO 500.0 [ 0.0 1 1 60.5000
- - -120.0000 a ang 15981 NAVAJO 1 26.0 0 Q.0 1 1 12a. LEN0D a  fbus 15621 PALOVRDE 500.0 o 9.0 1 1 60.5000
-120.0000 & ang 14931 PALOVRD1 24.0 o c.a 1 1 120.0000 L5006 & fhus 26048 MCCULLGH 500.0 [ ¢.0 1 1 60.5000
-120.9000 & ang 145941 SAGUARC1 15.5 a ¢.a 1 1 120.0000 5000 a fhus 18011 KYRENE 500.0 ] ¢.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 a .0 1 1 1z0.0000 84.2000 = fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

20 ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

. ’ — .20
|
i
Frl .-
LiFEE
pree
4
of
.
B |
0.50 ! 0.50 I |
Time ( sec ) Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230¢.0 ¢ ¢.0 1 1 1.2000 — 0.5000 a vhu 14001 PFOURCORN 500.0 Q 0.0 1 1 1.2000
> e 0.5000 a vbul 14221 PNPKAPS 230.0 o 6.0 1 1 1.2000 R 0.5000 a  vbus 14003 NAVAJO 500.0 ¢ 0.0 1 1 1.2000
- w 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 1s021 PALOVRDE 500.0 Qa 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 0 ¢.0 1 1 1.2000 == » 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbus 15230 RUDD 23¢.0 o 0.0 1 1 1.2000 - - 0.5000 a  vbus 15011 KYRENE 500.0 [ 0.0 1 1 1.200¢
- 0.5000 a vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 : 60.50. ‘
i i !
| : | i
i
]
; ; i
. i
-120.00 I I 59.50 :
Time ( sec ) Time ( sec ) .
-120.0000 a ang 14503 CHOLLR4 22.0 Q0 0.0 1 1 120.0000 59.5000 a fbus 14002 FOURCORN 500.0 ¢ 0.0 1 1 €0.5000
~120.0000 & ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.00C0 59.5000 a fbus 14003 NAVAJO S00.0 (1] 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRDL  24.0 ¢ 0.0 1 1 120.0000 -- - 59.5000 a fpus 26048 MCCULLGH 500.0 [ 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARO1 15.5 o 6.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 50¢.0¢ o 0.0 1 1 60.5000
-120,0000 a ang 14951 WPHX CCl1 13.8 o 9.0 1 1 120.0000 [—— 59.500¢ a fbus 14005 WESTWING 500,0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

. 1.2
off: |
: Iy
;
1
g
L
L
R
t
j
i
|
0.50 . 0.50 |
Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vhus 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 0 6.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 < ©.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o ©.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 a ¢.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o e.0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)
!
i
E—y
i
-120.00 \ . ‘ 59.50
Time ( sec . Time ( sec .
-120.0060 a ang 14903 CHOLLA4 22.0 0 0.6 1 1 120.0000 — 5%.5000 a fbus 14001 FOURCORN 56G0.0 o 6.0 1 1 60.5000
-120.000¢ 2 ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.000C TER) 59.5000 a fbus 14003 NAVAJO 500.0 o c.0 1 1 60.500C
~120.0000 a ang 15981 NAVAJG 1 26.0 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
-120.0000 & ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 - - 59.5000 a fhus 26048 MCCULLGH 500.0 o 0.Q 1 1 6G.5000
~120.0000 a ang 14941 SAGUARO1l 15.5 0 9.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

41 of 118

i ! ‘ !
W i = T
1 -
q“
: i
i
lI
'
L
t
'
!
: . s
o
R
i
E
0.50 - 0.50 1
Time{ sec . Time ( sec .
0.5000 a vous 14231 WESTWNGW 230.0 0 ¢.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN .C o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO -0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 a 0.0 1 1 l.2000 ©0.5000 a vbus 15021 PALOVRDE -0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 6.5000 a vbus 26048 MCCULLGH .0 o 0.0 1 i 1.2000
0.5000 a vbus 15230 RUDD 230.0 o ¢.0 1 1 1.2000 ©.5000 a vbus 15011 KYRENE -0 © 0.0 1 1 1.2000
0.5000 a vbus 140085 WESTWING .0 o 0.0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)
. 7 * H
i H
, | ; ;
H i i |
-120.00 j 59.50 ! | ]
Time ( sec . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 — 59.5000 a fbus 140601 FOURCORN -0 a9 ¢.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.6 1 1 120.900C 59.5000 a fbus 14003 NRVAJC -0 o 0.0 1 1 60.5000
-120.0000 a ang 15%81 NAVAJO 1 26.0 0 0.0 1 1 120.0000 - - 59.5000 a fbus 15021 PALOVRDE .0 o 0.0 1 1 60.5000
-120.0000 a ang 14531 PALOVRD1 24.0 0 0.0 1 1 120.0000 - - 59.5000 a fhus 26048 MCCULLGH -0 o 0.0 1 1 60.506G0
-126.90000 & ang 14541 SAGUARO1 15.5 0 ¢.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE .0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1 12.8 Qo 0.0 1 1 120.0C00 59.5000 a fbus 14005 WESTWING .0 o 0.9 1 1 60.5000
2013 Heavy Summer WestConnect Case
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ARIZONA voltages

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

(230 kV)

EHV_voltages (500 kV)

T
|
!
T

Time ( sec . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 a C.9 1 1 1.2000 0.5000 a  vbus 14061 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PHPKAPS 230.0 4 0.0 1 1 1.240%9 0.5000 a vbus 14003 BAVAJC 500.0 o 9.0 1 1 1.2000
0.5000 a vbul 14203 TASGRAPS 230.0 Q 0.¢ 1 1 1.204092 ©.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 ¥YRENE 230.0 a c.0 1 1 1.2009 0.5000 a  vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.9 a9 0.9 1 1 1.2009 0.5000 a vbus 15011 KYRENE 500.0 I 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 ‘ ‘ ‘
i ! ; !
‘ | | |
S AR SRS SRS RSP
i i i
‘ W I !
: ‘
S — L _ i}
! |
i ‘
i
i
! ; i
‘ ! !
! :
i : !
i
|
i
i
‘
!
' i
B I
|
-120.00 L
— POURCORN 500, 0 o 0.0 1 1 £0.5000
DY NAVAJO 500.0 o [ 1 1 €0.5000
PALCVRDE 500.0 o 0.0 1 1 €06.5000
. MCCULLGH 500.¢ o 0.0 1 1 €0.5000
-120.0000 ang 14941 SAGUAROL 15. KYRENE 500.6 o 0.0 1 1 60.5000
-120.0000 ang 14551 WPHX CC1 13, WESTWING 50¢.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab_2013_maz_pc.chf c¢:\chf

42 0of 118

Tue Oct 28 13:02:56 2008




2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

: i
|
> i
i
Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 — ©.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 asna 0.5000 a  vbus 14003 NAVAJO 50C.0 0 0.0 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - = 0.5000 a vbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
0.5G00 a vbus 15207 KYRENE 230.0 o 9.0 1 1 1.2000 - . ©.5000 a vbus 26048 MCCULLGE 500.0 0 0.0 1 1 1.2000
0.5000 a vhus 15230 RUDD 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
-—a 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
12000 Rotorangles 6050 Frequencies (500 kV)
. T T T i ’ 1 ] T i v
i H 1 i i i H
i i | { | ; H
¢ '
H
:
H I
| ;
-120.00 ; ! i 59.50!
Time ( sec . Time ( sec
-120.0000 a ang 14503 CHCLLA4 22.0 o ¢.0 1 1 120.9000 — 59.5000 a fbus 14001 FOURCORN 500.¢ 0 0.0 1 1 60.5000
- -120.0000 & ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 TR 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 2 X 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 Qo 0.0 1 1 120.0000 - m 59.5000 a fbus 15021 PALOVRDE 500.0 g 0.0 1 1 €0.5000
- ~120.0000 a ang 14931 PALOVRDL 24.0 a 0.0 1 1 120.0000 59.5000 & fhus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- - ~120.0000 a ang 14941 SAGUARC1 15.5 o 0.0 1 1 120.0009 59.5000 a fhus 15011 KYRENE 500.0 0 0.G 1 1 60.5000
- -120.0000 a ang 14551 WPHX CCl 13.8 bl 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o0 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages

(230 kV)

1.20

EHV_voltages (500 kV)

.

Time ( sec

0.5000 a  vbus 14231 WESTWHGHW 230.0
9.5000 a  vbul 14221 PNPEAPS 230.0
0.5000 a vbul 14203 CASSRAPS 239.0
4.5000 a vbus 15207 KYRENE 230.0
0.5000 a vbus 15230 BUDD 230.0

Rotorangles
120.00

Ut
o

Time ( sec

— -120.0000 & ang 14903 CHOLLA4  22.

Q
aasas  -120.0000 3 ang 14914 FCNGN4CC  22.0
— -120.0000 a ang 15961  NAVAJO 1 26.0
e= & -120.0000 a ang 14931 PALOVRDL 24.0
==  -120,0000 & ang 14941 SAGUAROL 15.5
= aa -120.0000 & ang 14951  WPHX CC1 13.8

cecocs

. Time( sec .
Q.0 1 1 1. 9.5000 a  vbu 14001 FCURCORN 500.0 0 ¢.0 1 1 1.2000
a.0 1 1 1. ¢.5000 a  vbus 140032 \WAJO 500.0 2 0.0 1 1 1.2000
4.0 1 1 1. 0.5000 a  vbus 15021 PALOVRDE 540.0 bl 0.0 1 1 1.2000
¢.0 1 1 1. 0.5000 & vbus 26048 MCCULLSE 500.0 o 0.0 1 1 1.2000
oo 111 o500 & vbus 12011 KYRENE £00.0 0 o0 1 1 12000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
i T i i I i
| ! ; ‘
h { B ! H
' | | : ! ‘
A L [ I
i ! ! I
| i :
| i 1
i '
| ;
| i
T - | o1
!
i
|
- - — - .;. S 4
Zb i — s . -
N 1
; ;
i |
i |
i H
- b
I il
| ! ! ! !
: ; | i | ‘
I | i |
i ] 59.50
. Time ( sec .
[ 1 59,5060 a  fhu 14601 FOURCORN 500.0 0 ¢.0 1 1 60.5000
0.Q 1 8%.50060 a fbue 14003 NAVAJO 500.0 1] 6.0 1 1 60.5000
0.4 1 55.5000 a fbus 150621 PALOVRDE 500.0 J ¢.0 1 1 60.5000
0.4 1 56.5000 a fhus 26045 MCCULLGH 500.0 o 0.0 1 1 60.5000
0.0 1 56¢.5000 a fhus 18011 ENE 500.0 Q 6.0 1 1 60.5000
0. 1 54.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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ARIZONA voltages

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

EHV voltages (500 kV)
1.20 ‘ 1.2 = .
i
b =- R )
II’ -
R P—
;
P
d
|
) B
0.50 0.50
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 500.0 ¢ 0.0 1 1 1.
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 £00.0 @ 0.0 1 1 1.
0.5000 a vhbul 14263 CASGRAPS 230.0 o v.0 1 1 l.2000 0.5000 a vhbus 15021 500.0 o ¢.0 1 1 1.
0.5000 a vbus 15207 KYRENE 220.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 500.0 @ 9.0 1 1 1.
0.5000 & vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 500.0 0 0.0 1 1 1.
0.5000 a vbuse 14005 500.0 a 6.0 1 1 1.
Rotorangles Frequencies (500 kV)
120.00 60.50 i
‘ i .
I H i
-120.00 59.50.1
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59,5000 a fbus 14001 0 0 0.0 1 1 €0.
~120¢.0000 a ang 14914 FCNGN4ACC  22.0 Qo ¢.0 1 1 120.0000 59.5000 a fbus 14002 0 o 0.0 1 1 60.
-120.0000 & ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 59.5000 a fbue 15021 [ 0 9.0 1 1 €0.
- . ~120.0000 a ang 14931 PALOVRDL 24.0 ¢ 0.0 1 1 120.0000 59.5000 a fbus 26048 L) o 0.0 1 1 60,
- - ~120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.00600 - . 59.5000 a fbus 15011 ] o 6.0 1 1 60.
- -120.0000 & ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 - 59.500¢ a fbus 14605 Q o 0.0 1 1 €0.
2013 Heavy Summer WestConnect Case
10/28/2008
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1.20

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

62]
o

Time ( se . Time ( sec
0.5000 a vbu: 14231 WESTWMGH 230.0 @ 0.0 1 1 1.2060 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
©.5000 & vhbul 14221 PNPKAPS 230.0 9 0.4 1 1 1.2900 0.5000 a vbus 14003 NAVAJCO 500.0 o 0.¢ 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 9 0.9 1 1 1.2000 0.5000 a  vbus 15021 PALOVRLE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15297 RENE 230.9 e ¢.a 1 1 1.2900 0.5000 a vbus ZEV4EB MCCULLGH 500.0 0 0.0 1 1 1.2¢00
0.5000 & vbus 15230 RUDD 230.0 9 °.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
: T - T T T T
: H | i i | ‘
i H i i H i i
1 L i _
i ‘ \
‘ i \
: !
DR N [N S S
| i ;
' | :
i
i i i
i
i S L VIO ; =
i i |
! : i 1 i
i i ! .
‘ T 1 . T o
I i | ; ;
' |
i ‘
i i i
i ;
. RS EU S U
i i i ! i !
' | i
i | L
‘ |
| i
' ! H
. ST S 1 ol
| i
| !
-120.00 | | i I 59.50 i i
Time ( sec . Time ( sec
-120.000¢ a ang 14903 CHOLLA4 22.0 o0 Q.0 1 1 £E9.2060 a  fhbue 14001 FOURCORN 500, 0 [ 0.9 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22,0 o Q.0 1 1 Y £9.£000 a fbue 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 @ ang 15981 NAVRBJIC 1 26.0 Q 2.0 1 1 - - £9.5000 a fbue 18021 PALOVRDE 500.0 Qo 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRDL 24.0 a 6.¢ 1 1 - ES.85060 a fbus 26048 MCCULLGH 500.¢ 0 0.0 1 1 6G.8000
~120.0000 a ang 14941 SAGUAROL 15.5 a 6.0 1 1 P 5%.5000 a fhus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1  13.8 Q 0.9 1 1 - 59.5¢00 a fbus 14005 WESTWING 500.0¢ Qo 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

! : ‘
i |
i
oy i
| i . ‘
0.50 { 0.50 | = :
Time( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 Q ¢.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0¢ o 0.0 1 1 1.2000
R ©.5000 & vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- = 0.5000 & vbul 14203 CASGRAPS 230.0 ¢ ¢.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o ¢.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 Q 9.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGE 500.0 4 0.0 1 1 1.2000
- - 0.5000 a vbus 1523¢ RUDD 220.0 Q ¢.c 1 1 1.2000 0.5000 a vbus 15011 KXYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2006
120.00 Rotorangles €0.50 Frequencies (500 kV)
] I i ] : 1 i
i i ¢ H | i
i
i N
H a
T
-~ = — -
H A LY X4
: N &
: i
i
!
:
; !
-120.00 | : 59.50 .
Time ( sec ) . Time({ sec .
— =120.0000 & ang 14903 CHOLLA4 22.0 9 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCCRN 500.0 ) 0.0 1 1  60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 i 60.5000
-120.0000 a ang 15981 NAVAJCO 1 26.0 o ¢.0 1 1 120.0000 55.5000 a fhus 15021 PALOVRDE 50C.0 o 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRDI 24.0 o 0.0 1 1 120.0¢00 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 56.5000 a fbus 15011 KYRENE 500.0 Q .0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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ARIZONA voltages

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

(230 kV) EHV_voltages

.20

(500 kV)

Vs

1 i
_ . . - . .
|
;
:
i | i
0.50 : : 0.50 ! L
Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 ’.' [ 1 1 1.2000 —— 0.5000 a  vbus 14001 FOURCCRN 500.0 0 0.0 1 1 1.2000
0.5000 & vbul 14221 FNPKAPS 230.0 ¢ n.o 1 1 1.2000 R 0,5000 a  vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 « n.9 1 1 1.2000 - - 0.5000 a  vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 2390.0 o e.0 1 1 1.2900 .- N 0.5000 a vbus Z6048 MCCULLGR 500.0 o 6.0 1 1 1.2000
0.5000 a vbus 15230 PUDD 230.0 o o.0 1 1 1.2460 - - 0.5000 a  vbus 15911 KYRENE 500.0 2 e.0 1 1 1.2000
- Q.5000 a  vbus 14008 WESTHING 500.0 [ 0.0 11 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
. i : .
: |
| 0
! S _"7,, - - — S
i T : : i
. | | i
] H | i i
i i
|
]
I
!
- i
I
i ! i i
! | |
| ! e e M i S
i ; i | i
e [ S i L e L
H ! ' !
‘ @ 1 T
| : i | : |
-120.00 i L | 59.50 ! .
Time( sec ) . Time ( sec .
—  -120.0000 & ang 14903 CHOLLA4 22.0 0 0.9 1 1 120.0000 — 56.5G00 a  fbus 14001 FOURCORN 500, 0 0 0.0 101 60.5000
caans -120.0000 a ang 14914 FCNGN4CC 22,0 0 0.9 1 1 “re 56,5000 a  fbus 140603 NAVAJO 500.0 @ 0.0 1 I 80.5000
- -120.0000 a ang 15581 NAVAJO 1 26.0 o o.a 1 1 Be.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1 60.5000
-320.0000 a ang 14931 PALOVRD1 24.0 o C.0 1 1 5%.5000 a fbue 26048 MCCULLGE 50¢.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUARCL 15.5 ) 0.0 1 1 5¢.5000 & fbue 158011 KYRENE 500.0 o 0.0 1 1 80.5000
-12¢.0000 a ang 14951 WPHX CCl 13.8 o [ 1 1 £9.5000 a fbus 14005 WESTWING 500.¢ o 0.0 1 1 £0.5000
2013 Heavy Summer WestConnect Case
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

: R R SRRl bl AR B
: — P ) .
2SS 5% P R e =
1y
i
P
1]
; i
) ,
0.50 0.50 i
Time ( sec ) . Time ( sec .
0.500¢ a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 ¢ c.o 1 1 1.2000
0.5000 & vbul 14221 PNPKAPS 230.0 < 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO B00.0 ¢ 0.0 1 1 1.20060
0.5000 & vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 ¢ 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 @ 0.0 1 1 1.2000
0.500¢ & vhbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 (1] 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
H
PR i !
P N YA Lol [P !
\Q El = - o
i Ny TN T TR
. ; - i
; | |
|
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fhus 14001 FOURCCORN 500.0 [ ¢.0 1 1 60.5000
-120.0000 a ang 14914 PCNGN4CC  22.0 o 0.0 1 1 120.0000 59.5000 a fhus 14003 RAVAJO 500.0 a ¢.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0600 59.5000 a fbus 15021 PALOVRDE 500.0 Q ¢.0 1 1 60.50060
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 - . 59.5000 a fhus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 1206.0000 - 59.5000 a fhus 15011 KYRENE 500.0 [ 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 @ °.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV) EHV_voltages (500 kV)

Time( sec ) . sec ) .
©.5000 a vbus 14221 WESTWNGW 230.0 a 9.0 1 1 1.2009 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 Q9 ¢.0 1 1 1.2409 14003 NAVAJC 500.0 a 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 g Q.0 1 1 1.2000 15021 PALOVRDE 500.0 9 0.0 1 1 1.2000
©.5000 & vbus 15207 KYRENE 23G.0 bl 5.0 1 1 1.2¢09 26048 MCTULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.9 g q4.0 1 1 1.2000 - 15011 KYRENE 500.0 0 0.0 1 1 1.2000
- 14005 WESTWING 500.0 ) .0 1 1 1.2000
12000 Rotorangles €050 Frequencies (500 kV)
- T T H -
| ' ‘ i
| | i !
i e e o - - -3 - : - - |
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| i i |
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| i
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|
l |
R — S
i
' N |
i I
: ‘ ‘
foene i 1 e -
‘ i \
-120.00 | ' 59.50 ! . | J
Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14203 CHOLLA4 22.0 o o0 1 1 55.5060 a flus 14003 FOURCORN 500.0 9 0.0 1 1 £0.5000
s -120.0000 a ang 14914 FCNGN4CC  22.0 v ¢.0 1 112 54,5000 a  fbue 14003 NAVRJO 500.0 o 0.0 1 1 60.5000
- -120.0000 & ang 15981 NAVAJO 1 26.0 o 0.0 1 1 E9.5000 a frus 150621 PALOVRDE 500.¢ 0 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 Q g.0 1 1 54.5000 a fbus 286048 MCCULLGH 500.0 o 0.0 1 1 £0.5000
~-120.0000 a ang 14941 SAGUARG1 15.5 Q 0.0 1 1 55.5000 a fbue 15011 KYRENE 500.0 o a.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CClL 13.8 o a.o 1 1 120.0000 E%.E000 a flus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

1.20 } } ‘ 1.20
! ; | ‘
| - T nYT T
i e e S
i
!
i
A
0.50 : | 0.50 !. L
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 9 0.9 1 1 1.2000 0.5000 a  vbur 14001 .0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPFAPS 230.0 a v.¢ 1 1 1.2000 0.5000 a Vvbus 14003 .0 ¢ 0.0 1 1 1.2000
0.5000 a vbul 14203 CTASGRAPS 239.0 9 0.0 1 1 1.21000 ©.5000 a vbus 15021 Lo g 0.0 1 1 1.2000
0.5000 a vbug 15207 KYPENE 23¢.0 a 2.0 1 1 1.2000 ©.5000 a vbus 26048 LQ ¢ 0.0 1 1 1.2600
0.5000 a vbus 15230 PUDD 230.0 9 0.0 1 1 1.2000 ©.5000 a vbus 15011 . o 0.0 1 1 1.2000
0.5000 a vbus 14008 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ ‘ 60.50 ‘
: i i
_ -
-120.00 59.50 |
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec .
v— -12¢6.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 “.50 a fbu 14001 -0 @ 0.0 1 1 60.5000
- -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 55.5000 a fhus 14003 .0 o 0.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 o oL 1 1 £9.5000 a fbus 15021 .0 o 0.0 1 1 60.5000
-120.4000 a ang 14931 PALOVRD1 24.0 o 6.0 1 1 59.5000 a fhus 26048 .0 o 0.0 1 1 €0.5000
-120.0000 a ang 14941 SRGUARO1 15.5 o 0.0 1 1 59,5000 a fbus 15011 .0 ° 0.0 1 1 €0.5000
-120.0000 & ang 14951 WPHX ©C1 13.8 o 0. 1 1 120.000¢ 59.5000 @ fbus 14605 .0 o 0.0 1 1 €0.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

ARIZONA voltages (230 kV)

. 1.20
R RS SRR VLR SRS S Nt A R
S ;/*\> .
v R e ol i C e T
h
E
; ;
: :
i ! i
{ ! |
0.50 ! 0.50 !
Time( sec . sec ) .
0.8000 a vbus 14231 WESTWNGW 230.0 9 0.0 1 1 1.2000 G. 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.9 1 1 1.2000 o, 14003 NAVAJO 500.0 a 0.0 1 1 1.2000
0.5000 a vbul 142063 CASGRAPS 230.0 @ 0.0 1 1 1.2000 °. 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0. 26048 MCCULLGE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 Q 0.9 1 1 1.2000 0. 15011 KYRENE 500.0 o 2.0 1 1 1.2000
- 0. 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
] i H |
i ‘
! ! i
\ i i
i
i
|
R !
|
/ R e T o
M W o
i
s :
-120.00 ; 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 4.0 1 1 120.0000 ——— 59.5000 a fbus 14001 FOURCORN 500.0 o 6.0 1 1 £0.5000
-120.0000 a ang 14914 FCNGN4CCT  22.0 Q 0.0 1 1 120.0000 £9.5000 a fbus 14003 NAVAJO 5060.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fhus 15021 PALOVRDE 500, 0 ¢ ¢.0 1 1 €0.5000
- . -120.000¢ a ang 14831 PALOVRD1 24.0 @ 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARCL 15.5 @ 0.9 1 1 120.0000 £9.5000 a fbus 15011 KYRENE 500.0¢ o ¢.0 1 i 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 3 0.6 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 9.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

(230 kV) EHV_voltages (500 kV)

ARIZONA_ voltages

T
i i
i

0.0

0.0

8]
o

Time( sec . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 23C.0 aQ 5.9 1 1 1.2900 0.5000 a  vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.Q < 0.9 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500,0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 q 0.1 1 1 1.2400 ©0.5000 a vbus 15021 PALOVRDE 500.0 @ 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 239.0 a9 0.9 1 1 1.2900 0.5000 a vbus 25048 MCCULLGH 500.0 1] 0.0 1 1 1.2000
0.500¢ a vbus 15230 PUDD 230.Q v G.9 1 1 1.2000 0.5000 a vbus 15011 KXYRENE 500.0 o 0.0 1 1 1.2000
0.500¢ a vbus 14005 WESTRING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 i
|
I
I
|
|
Time ( sec . Time ( sec ) .
a ang 14903 CHOLLA4 22.0 a 0.9 1 1 120.0000 — 55.5000 & fbus 14001 PCOURCORN 500.0 0 @.0 3 1 60.5000
a ang 14914 FCNGN4CC 22,0 a 0.9 1 1 sana 59.5000 & fbus 140603 NAVAJC 500.0 o 9.0 1 1 60.5000
a ang 15981 NAVAJO 1 26.0 @ e.a 1 1 - m 5%.5000 a fbue 15021 PALOVRDE 500.¢ 0 ¢.0 1 1 60.5000
a ang 14931 PALOVRD1 24.0 0 9.0 1 1 - » £9.5G00 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
a ang 14941 SAGUARO1 15.5 o a9.0 1 1 120.3%00 - - £9. 500D a fbue 15011 KYRENE 500.0 0 0.0 1 1 60.5000
a ang 14851 WPHX €1 13.8 o a.0 1 1 1I¢.9q000 - 89.5000 a fbus 14005 WESTWING 500.0 [ G.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

1.2

ARIZONA voltages (230 kV)

i
i

ages

(500 kV)

0 EHV_volt

T

0.50 0.50 . I
Time( sec ) . Time ( sec
©0.5000 & vbus 14231 WESTWNGW 230.0 (1] 0.0 1 1 1.2000 0.5000 a  vbus 14001 POURCORN 500.0 o 9.0 1 1 1.2000
©0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o a.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 [ 0.6 1 1 1.2000 0.5000 & vbus 26048 MCCULLGR 500.¢ ° 0.0 1 1 1.2000
©.5000 2 vbus 15230 RUDD 230.0 o 0.¢ 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ] ) 60.50
] T I
i

i | ! |

1 i H

-120.00 J 59.50 J

Time( sec ) . Time ( sec
~120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o ¢.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJC 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 9.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 59,5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 Q 0.0 1 i 120.0000 59,5000 a fbus 15011 KYRI 500.0 0 9.0 1 1 60.5000
[ -120.0000 a ang 14951 WPHX CC1  13.8 0 0.0 1 1 120.0060 - 56.5000 a fbus 14005 WESTWING 500.0 o 9.0 1 1 60.50C0
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20 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

. , 1.2
!
]
H
li
|
! i
i y
'
N
]
' # !
| |
s !
i ;
h o
Iy
h i
Time ( sec . Time ( sec .
0,5000 a vbu 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 0 ¢.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 23¢.0 0 0.0 1 1 1.2000 «amn 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
©.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE S00.¢ 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 6.0 1 1 1,2600 0.5000 a vbus 26048 MCCULLGH $00.0 0 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 23¢.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYR] 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING S00¢.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 , 60.50 . ]
. : | |
P f
‘ s - :
!
-120.00 | I 59.50 |
Time ( sec ) . Time ( sec ) .
——— ~120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 ¢ ¢.0 1 1 60.50400
-120.0000 a ang 14914 PCNGN4CC  22.0 o0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJC 500.0 a o.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 ¢.0 1 1 120.0d0c0 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
~120.000C a ang 14931 PALOVEDL 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
~120.00060 a ang 14941 SAGUAROL 15.5 [ 0.0 1 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 O 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1  13.8 0 0.0 1 1 120.06G00 [ ——— 59.5000 a fhus 14005 WESTWING 500.0 0 0.0 1 1 80.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

1.2

0 EHV voltages (500 kV)

i
|

0.50 0.50 LY
Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.6 1 1 1.2000 0.5000 a vhu 14001 FOURCCRN 500.0 Q9 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPXAPS 230.0 [ 0.0 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 560.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a  vbus 15021 PALOVRDE 500.0 9 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 236.0 0 0.0 1 1 1.2000 0.5000 & vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 6.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)
. - 7 M T T 7 ; 7 : 7
i | i i i | | §
i i ‘ ‘ ; ‘ i i i
| N | i i i i : '
: | H '
H '
‘ i
|
;
i H
; |
| i
-120.00 ! 59.50 :
Time ( sec . Time ( sec .
— -120.0000 & ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5006
«mnn -120.0000 & ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 R 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 15981 NAVAJO 1 26.¢ Q Q.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
- -120.G000 a ang 14931 PALOVRDL 24.0 o 6.0 1 1 120.90000 59.5000 a fbus 26048 MCCULLGE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRI 00.0 0 0.0 1 1 60.5000
- . -120.0000 a ang 14951 WPHX CC1 132.8 o 0.0 1 1 120.0000 59.5000 a fbus 146605 WESTWING S00.0 Q 0.0 1 1 60.5000
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10/28/2008
Page 1
a:stab 2013 plx devx.chf c:\chf

56 of 118

Thu Jan 22 09:00:34 2009




2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV vo
1.20 -

ltages

(500 kV)

.20 ‘ 1
I !
|
Sem TEs .
RS .-
S N
. A e~ -
w v STET
4
i
i B !
. i
Mo
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-
I|’l
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! th :
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H . H | -
L i ! !:
y i
. i e
! o
[
| [
i H
) - ) " - T ]
: ! o t |
0.50 ) . e 0.50 SN S M
Time ( sec ) . Time ( sec .
0.5000 a vhbu 14231 WESTWNGW 239.0 o 2.¢ 1 1 1.2000 0.5000 a vbul 14001 FOURCORN 500.0 o Q.0 i 1 1.2000
e 0.5000 a vbul 14221 PHPKAPS 230.0 o v.0 1 1 1.2¢00 ) ©.5000 a  vbue 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 [ 6.0 1 1 1.2000 - w ©.5000 a vbuo 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 15207 KYPENE 230.0 0 0.0 1 1 1.2900 - . ©.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15239 RUGD 230.0 0 ¢.a 1 1 1.2900 [E— 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
-— . 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 6050 (500 kV)
. _ . 1 \
77777777 I e T o T b - 7\ Ty T |
| i i I
SO S R e - E - [ .
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I i B :
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VOO S —— “,_ — — e - S
! I
e _ I Lo P i _
N i H i
; : :
: i '
-120.00 i 59.50 ) i
Time ( sec ) . Time ( sec .
-120.0¢000 a ang 14903 CHOLLA4 22.0 9 Q.0 1 1 — 5$.5000 a flus 1400 FOURCORN 500.0 a 0.0 1 1 60,5000
~120.0600 a ang 14914 FCNGN4TC  22.0 0 q.¢ 1 1 DY 59.50606 a fbius 14003 NAVAJO 500.0 Q 0.9 1 1 60,5000
-120.0000 a ang 15981 NAVAJO 1 26.¢ o a.¢ 1 1 - = 56.500¢ a fbue 15021 PALOVRDE 500.0 9 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 o 4.0 1 1 . £9.5000 a flus z6048 MCCULLGH 500.0 0 0.0 1 1 60,5000
-120.0000 & ang 14541 SAGUAROL 15.5 o 9.0 11 - 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1  60.5000
-120.00600 a ang 14951 WPHX €C1 13.8 o ¢.0 1 1 . 55.5000 a fbue 14008 WESTWING 500.0 9 0.0 1 1 60.5000
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ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

I
|
|
i

1.20

EHV_voltages (500 kV)

0.50 I
Time ( sec . Time( sec .
0.5000 a vbue 14231 WESTWNGW 230.0 a 2.9 1 1 1.2099 ——— ©.5000 a  vbus 14001 FOURCORN 500. 0 o 6.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 L 0.4 1 1 1.2009 R ©.5000 a  vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a wbul 14203 CASGRAPS 230.0 o [ 1 1 1.2000 - - ©.5000 a vbus 15021 PALOVEDE 500.0 0 ¢.0 1 1 1.2000
0.5000 & vbue 15247 KYRENE 230.0 0 o.9 1 1 1.2000 ©.5000 & vbus 25048 MCCULLGH 50¢.¢ o 0.0 1 1 1.2000
9.5000 a vbus 15230 RUDD 230.4 9 0.0 1 1 1.2000 ©.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0lio00 3 vbme 14005 WESTWING 200.0 H e 11 1zose
12000 Rotorangles 60 .50 Frequencies (500 kV)
. T T ) . T T 7 T " T T
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| ‘ i i |
-120.00 L 59.50
Time ( sec . sec .
— ~120.0000 a ang 14903 CHOLLA4 22.0 13 0.a 1 1 14601 POURCORN 560.0 o ¢.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 140603 NAVAJO 5060.0 o 0.0 1 1 60.5000
- o -126.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 15021 PALOVRDE 500.0 ° ©.0 1 1 60.5000
- . -120.0000 a ang 14931 PALOVRDL 24.0 o a.0 1 1 26048 MCCULLGH 500.¢ [ 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 15011 KYRENE 500.¢ o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.9 1 1 14005 WESTWING 500.¢ o 0.0 1 1 60.5000
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120.00

ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

Time( sec )

0.5000 a vbus 14231 WESTWNGW 230.0 o
0.5000 a vbul 14221 PNPKAPS 230.0 ]
0.5000 & vbul 14203 CASGRAPS 230.0 [
0.5000 a vbus 15207 KYRENE 230.0 L]
0.5000 a vbus 15236 RUDD 230.0 ¢
Rotorangles

5.0
00 1 1
0.0 1 1
0.0 1 1 1
0.0 1 1
0.0 1 1

1.2

0 EHV_voltages (500 kV)

demz T E TS

[anaa.
i
e
b=

0.50 L.
0.0 5
Time ( sec
0.5000 a vbus 14001 FOURCORN 500.0 (g 0.0 1 1
0.5000 a vbus 14003 NAVAJO 500,0 o 0.0 1 1
0.5000 a vbus 15021 PALOVRDE 500.0¢ @ 0.0 1 1
0.5300 a vbus 26048 MCCULLGH 500.¢ © 0.0 1 1
- ©.5000 a vbus 15011 KYRENE 5€0.0 @ 0.0 1 1
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1
€050 Frequencies (500 kV)

f
i

R i X —r oo 5 )
Sl — —— o
!
i
i
| |
-120.00 = ‘ 59.50
Time ( sec ) . Time ( sec
— -120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120. 59.5000 a fbus 14001 FOURCORN 500.0 Q9 0.0 1 1 60.5000
v -120.0000 a ang 14914 FCNGN4CC  22.0 [ 9.0 1 1 120. 59,5000 a fbus 14003 NAVAJC 560.0 a 6.0 1 1 60.5000
- o ~120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120, 59.5000 & fbus 15021 PALOVRDE 500.0 1] 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL 24.0 o 0.0 1 1 120. 55.5000 a fhbus 26048 MCCULLGH 500.¢ o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 o ¢.0 1 1 120. 59,5000 a fbus 15011 KYRENE 560.0 o 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX €C1 13.8 o 6.0 1 1 1zo0. 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

1.20 | 1.20
i ;
| ;
B i
. *'
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i
! | )
i i l.
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i
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i
-
)
¥ T
-
! |
B, | |
0.50 v . 0.50 ; |
Time ( sec ) . Time ( sec
©.5000 a vbus 14231 WESTWNGK 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJG 506.0 0 0.0 1 1 1.2000
©.5000 a vbul 14203 CASGRAPS 230.0 o ¢.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 50¢.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 _ i i
1 ¢ | ¢ i H H : !
! | H i !
;
:
i
-120.00 [ 59.50 . ‘ i
Time ( sec ) . Time ( sec
w— ~120.0000 & ang 14903 CHOLLA4 22.0 0 0.6 1 1 126.0000 59.5000 a fbus 14001 FOURCORN 500.0 a 0.0 1 1 60.5000
- -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 52.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
-120.0000 a2 ang 15981 NAVAJO 1 26.40 o 9.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
~120.0000 a ang 14831 PALOVRD1 24.0 0 ¢.0 1 1 3120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 [ 0.0 1 1 60.5000
-120¢.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.9000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-12¢.0000 @ ang 14951 WPHX CCl  12.8 0 ©.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

T

ARIZONA voltages (230 kV)

i
i

Time ( sec ) . Time{ sec ) .
0.5000 a vbus 14231 WESTWNGHW 230.1 g 9.0 1 1 1.2099 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 236.¢ a9 a.0 L 1 1.2030 0.5000 a vbus 14003 NAVAJO 500.0 © 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 23C.0 a 0.0 1 1 1.2000 0.5000 a vbus 15021 FALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 i 2.0 L 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vhus 15230 RUDD 236.0 a9 a.0 1 1 1.2099 0.EQ00 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.9 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
. - - T T : i T T
! ! . | :
‘ i
! \
i
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|
] : N
i . -
1
;
Time ( sec ) . Time ( sec ) .
~120.0000 a ang 14303 CHOLLA4 22.0 & ¢.0 1 1 120.0¢00 Stmma 56.5000 a fbus 14003 FOURCORN 500.90 ° 0.0 i 1 60.5000
~-120.0000 a ang 14914 FCNGNACC  22.0 o 6.0 1 1 120.0000 5%.E000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.4000 a ang 15981 NAVAJO 1 26.0 e 0.0 1 1 120.0040 55,5000 a fhus 15021 PALOVRDE 500.90 o 0.0 1 1 €0.5000
~120.0¢000 a ang 14831 PALOVRD1 24.0 [ 0.0 1 1 120.0000 B$.E000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0090 £59.5000¢ a fhus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 Q 0. 1 1 120.0000 55,5000 a fbue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

0 EHV_voltages (500 kV)

ARIZONA voltages (230 kV)
1.20 ] o ‘ 1.2
# \ -
1 I H
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§ |‘|
: o
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H %
| k) :
! i t 1
! |
|
¥ i
0.50.[_ W 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
0.5000 a vbul 142331 WESTWNGHW 230.0 o 0.0 1 1 1.2000 0.5000 & vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPXAPS 236.0 o 0.0 1 1 1.2000 ©.5000 a vbus 14003 NAVAJO S500.0 o 6.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 2306.0 o 0.0 1 1 1.2000 ©.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vhus 15011 KYRENE 500.0 a 0.0 1 1 1.2000
0.5000 a vbus 140085 WESTWING 500.0 0 6.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00___ 60.50
T - ‘ 3
i : - | i
4 : |
B :
: i
-120.00 59.50 | i
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
~120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbu 1400 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 £0.5000
- ow ~120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.6000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.9 1 1 60.5000
- . -120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 12¢.0600 59.5000 a fbus 26048 MCCULLGH 500.0 [ 0.0 1 1 60.50G00
- -120.0000 a ang 14941 SAGUARO1 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.6 1 1 60.5000
[——— ~120.0000 a ang 14951 WPHX CCl 13.8 Q 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV _voltages (500 kV)

I I
I I
|
i : LA
] | poorop Lo N
H LN
=== 4
L/ "
AT
! o
b i

g =S
f
I
T

(=]
(o]
&)
(e
Q)
ol
&)
(o]

Time ( sec ) . Time ( sec ) .
0.5000 & vbus 14231 WESTWNGW 230.0 i 2.0 1 1 1.2000 0.500¢ a vbus 14001 FOURCORN 50€.0 Q 0.0 1 1 1.2000
0.5000 a vbul 14221 PHPKAPS 230.0 9@ ¢.n 1 1 1.2000 0.5000 @ vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 b 0.0 1 1 1.2000 2.5000 a vbus 18021 PALOVRDE 50C.0 o 0.0 1 1 1.2000
0.5000 a vbuc 15207 KYRENE 230.0 ¢ 9.0 1 1 1.2000 C.500¢ a  vbus 26048 MCCULLGH 500.0 bl 0.0 1 1 1.2000
0.5¢00 a vbus 1£23¢0 RUDD 230.90 9 9.0 1 1 1.2900 0.5000 a vbus 15011 XYRENE 500.0 0 0.0 1 1 1.2000
D.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
. T T T M T T T 1
; ‘ i ‘ ‘
i ; ! ; i
! i ' ! : i ! ; .
: | | : | | |
[ S S ——— ; ,,__‘_iA . e 4 - ,,,,A‘L R e |
|
;
! ‘
-120.00 : 59.50 i ;
Time ( sec ) . Time ( sec ) .
~120.0000 a ang 14903 CHOLLA4 22.0 o Q.0 1 — 59.5000 a fbue 14001 POURCORN 500.40 0 0.0 1 1 €0.5000
~120.0000 a ang 14914 FCNGN4CC  22.0 o ¢.0 1 e S9.5000 a fbue 14002 NAVAJO 500.¢ o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVRJO 1 26.0 o 0.0 1 - = 56.5000 a fbus 15621 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1L 24.0 o 0.0 1 56,5660 a fbus 26045 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 o 0.0 1 £6.5000 a fbus 18011 KYRENE 500.0¢ 0 0.0 1 1 60.5000
-120.0000 & ang 14851 WPHX CC1 13.8 Q 0.0 1 56.5000 a  fbus 140605 WESTWING 500.0 0 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV_voltages (500 kV)

0.50 0.50 L__ ]
Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 — 0.5000 & vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 & vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 aman 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 [ 0.0 1 1 1.2000 - = 0.5000 a vbus 150621 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 - . 0.5000 & vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vhbus 15230 RUDD 230.0 [ 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
: T 7 - T " : T T
| ! | | |
{
!
; ‘ !
-120.00 ! 59.50.1 . !
Time( sec ) . Time ( sec ) .
— -120.0000 & ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 ) 0.0 1 1 60.5000
- -120.0000 a ang 14914 PCNGN4CC  22.0 0 0.0 1 1 120.00060 59.5000 a fbus 14003 NAVAJC 500.¢ [ 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 [ 0.0 1 1 120.0000 £9.5000 a fbus 15021 PRLOVRDE 500.0 9 ¢.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 ¢ 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUAROL 15.5 0 9.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 ¢ ¢.0 1 1 60.5000
-120.0000 a ang 149851 WPHX CC1 13.8 o 0.¢ 1 1 120.0000 59.5000 a fhus 14005 WESTWING 500.0¢ o 0.0 1 1 60.5000
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1.20

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

I
I
|
1

Time( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 9 0.1 1 1 1.2000 0.5000 a  vbus 14001 FOURCORN 500.0 o °.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 ¢ 2.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 © 0.0 1 1 1.2000
©.5000 & vbul 14203 CASGRAPS 230.0 o 2.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230.0 a 0.9 1 1 1.2000 0.5000 a  vbus 25048 MCCULLGH S00.0 o e.0 1 1 1.2000
0.5000 a vhus 15230 BUDD 230.0C o 2.0 1 1 1.2000 ©.5000 a vbus 15011 KYRENE 500.0 ° 0.0 1 1 1.2000
0.5%090 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
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-120.00 . ; : 59.50
Time ( sec . Time ( sec
-120.6000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 59.5060 a fbus 140601 FOURCORN S00.0 ¢ 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o ¢.0 1 1 an s 59,5600 & fbus 14003 NAVAJO 500.0 © 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.9 1 1 - = 8%.5000 a fbus 150621 PALOVRDE 500.¢ ¢ 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDI 24.0 o 0.9 1 1 . £9.5000 a frus 26045 MCCULLGH 500.0 o 0.0 1 1 60.5000
-1206.0000 a ang 14941 SAGUARC1 15.5 [ 0.4 1 1 £5.5000 a frue 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CClL 13.8& a Q.0 1 1 120.9000 . 5¢.5000 a fbue 14005 WESTWING 500.¢ o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

1.20

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

il
0.50 o
0.0

Time (

0.5000 a vbus

0.5000 a vbul

0.5000 a vbul

0.5000 a vbus

0.5000 a vbus

120.00

secC
14231
1ez21
14203
15207
15230

A 230

230.
230,
230,

. Time{ sec
0.4 1 1 1.2000 0.50C0 a  vbui 14001
v.0 1 1 1.24000 0.5000 a vbus 14002
0.0 1 1 1.2000 0.5000 a vbus 15021
0.9 1 1 1.2900 0.5000 a  vbus 25048
G.0 1 1 1.2900 0.5000 a vbus 15011

0.5000 a vbus 14005
Frequenciles

60.50.

FOURCORN

WESTWING

500.
500.
500,
500.
500.
509

(8]
(@]

0 0.0 1 1 1.2000
0 0.0 1 1 1.2000
2 0.9 1 1 1.2000
0 0.0 1 1 1.2000
o 6.0 1 1 1.2000
Q .0 1 1 1.2000

(500 kV)

w
o

Time ( sec ) . Time ( sec ) .
~120.0000¢ a ang 14903 CHOLLA4 22.0 0 0. 1 1 129.0009 —— 58.5060 a fbue 14001 POURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14514 FCNGNACC  22.0 Q 0.4 1 1 120.0000 - 59.50060 a  fbue 14002 NAVAJO S60.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15881 NAVAJO 1 26.0 Q Q.9 1 1 L0000 - = 54.5000 a flus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PRLOVRD1 24.0 q 0.0 1 1 quee -- . 56.5000 & fhus 26045 MICULLGH 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARO1 15.5 9 a.0 1 1 Q00 - - 56.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1 13.8 @ 9.0 1 1 120.4000 - 54.5000 a fbua 14GE5 WESTWING 500.0 o 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
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20 ARIZONA voltages (230

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

JRDR U

LT T
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 — e ‘l :
. i
0.50 : 0.50 !
Time ( sec ) . Time( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 ¢.0 1 1 1.2000
©.5000 a vbul 14221 PNPXAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
4.5000 a vbul 14203 CASGRAPS 220.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.C 0 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 - 0.5000 a vbus 15011 KYRENE 50¢.0 0 9.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o ¢.0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)
: T i : ! ‘ i 7 1
| | | | ! |
i i i ! i
! i
: i
-7 L s )
WS Lzmes
i
Time{ sec ) . Time( sec .
-120.000 ang 03 CHOLLA4 22.0 0 0.0 1 1 120.0600 59.5000 a fbus 14001 FOURCORN 500.4 o 0.0 1 1 60.5000
-120.0000 a ang 14914 PCNGN4CC  22.0 0 0.0 1 1 120.0000 - 59.5000 a fbus 14003 NAVAJO §00.0 [ 0.0 1 1 £4.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 - = 59.5000 a fbus 15021 PALOVRDE S0¢.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRDL 24.0 o 0.9 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 50¢.¢ o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1l 15.5 0 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500¢.0 o 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CC1 13.8 [ 0.0 1 1 120.0000 -— 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

1.20

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

¢
Time ( sec . Time ( sec )
©.50060 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 0 ¢.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 5006.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH S00.0 0 ¢.0 1 1 1.2000
0.5000 a vhbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00. 60.50 ‘
T P T i
| i \ |
: ! 1 ! !
N =
;
P | | }
i 3 j
-120.00 I i ! 59.50 ! J
Time ( sec . Time ( sec
—— ~120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 —— ©.5000 a fbus 14001 FOURCORN 500, 0 0 Q.0 1 1 60.5000
N -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 P 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120,0000 a ang 15981 NAVAJC 1 26.0 0 G.0 1 1 120.0000 55.5000 a fbus 15021 PALOVRDE 500.¢ ] ¢.0 1 1 60.5060
~120.0000 a ang 149331 PALOVRD1 24.0 [ 0.0 1 1 120.0000 59.5000 & fbus 26048 MCCULLGH 500.0 o ¢.0 1 1 60.5600
~120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 i 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-126.0000 a2 ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 52.500¢ a fbus 14005 WESTWING 500¢.0 Qo 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

1.20 M 1.20
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0.50 ' 0.50 i
Time ( sec ) . Time( sec ) .
0,5000 & vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
e 0.5000 a vbul 14221 PNPKAPS 230.0 0 °.0 1 1 1.2000 R 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
a = 0.5000 a vbul 14203 CRSGRAPS 230.0 o 0.0 1 1 1.2000 - = 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
-w . 0,5000 & vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 -- . 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.50¢0 & vhus 15230 RUDD 230.0 o ¢.0 1 1 1.2000 - - ©0.5000 a vbus 15011 KYR] 500.0 0 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
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-120.00 i i 59.50 .
Time ( sec ) . Time( sec .
~120.0000 a ang 14903 CHOLLA4 22.0 ] G.0 1 1 120.0000 mcm— 59.5000 a fbus 14001 FOURCORN 509.0 o 0.0 1 1 60.5000
-120.0600 a ang 14914 PCNGN4CC  22.0 [ c.Q 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 509.0 o 0.0 1 1 €0.5000
-120,0000 a ang 15981 NAVAJC 1 26.0 Q 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGHE 500.¢ o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 0 0.0 1 1 12¢.0000 59.5000 a fbus 15011 KYRENE 50¢.¢ 0 ¢.0 2 1 60.5000
-120.0000 & ang 14951 WPHX CC1 13.8 a 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 ¢.0 1 1 &0.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

0.50 L |-l [ S

EHV_voltages

(500 kV)

0.50 ! ) - o
Time( sec ) . Time ( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 L 0.0 1 1 1.2000 0.5000 a  vbus 14002 FOURCORN 50¢. ¢ ¢ 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o q.0 1 1 1.2000 0.5000 a  vbus 14003 BAVAJO 500,0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 7.0 1 1 1.2900 0.5000 a vbus 15021 PALOVRDE 500.0 ] 0.0 1 1 1.2000
0.5000 a vbus 15297 KYRENE 230.0 2 0.0 1 1 1.24900 0.5000 a vbus 26048 MCCULLGH 500.¢ o 0.0 1 1 1.2000
©.5000 a vbus 15239 RUDD 230.0 o a.0 1 1 1.29¢0 0.5000 a vbus 15011 KXYRENE 500,0 Q 0.0 1 1 1.2000
0.5000 a vbup 14005 WESTWING 500.0 o 0.0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)
i
‘ I
i i
S . _
- § B
H i
| ‘
i bz !
H - oo i i
§ H
| i ;
H ’- . i
| i i
! !
; |
! I
' i | ‘
‘ ! !
‘ i ‘
i i
| w H ‘
1 f |
| L i
! ‘
-120.00 ! i L 55.50 1
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec
-120.0000 a ang 14503 CHCOLLA4 22.0 Q 0.9 1 Lagaoe 5&.5000 a fbue 14001 FOURCORN 560.0 0 6.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 bl 56.5000 a  fbus 14GUs NAVAJO 500.0 0 ¢.0 1 1 60.5000
~120.0000 & ang 15981 NAVAJC 1 26.0 o a.e 1 .Quee 59,5000 a fous 15621 PALOVRDE 500.¢ 0 6.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL 24.0 i3 a.o 1 ES.E00C a fbus 26048 MCCULLGE 500.¢ 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 0 a.o 1 E£9.5000 a fbus 15011 KYRENE 500.0¢ 0 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CCl 13.8 o qQ.0 1 L0Qe0 55,5000 a  fbus 140605 WESTWING 500.0¢ [ °.0 1 1 60.5000
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20 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

U1
o

Time( sec . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 ¢.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000

P 0.5000 a vbul 14221 PNPKAPS 230.7 9 9.0 1 1 1.2000 0.500¢ a vbus 14003 NAVAJO 500.0 L3 0.0 1 1 1.2000

- - 0.5000 a vbul 14203 CASGFAPS 230.0 a9 d.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000

-. - ©.5000 & vbus 15207 KYRENE 230.0 9 9.0 1 1 1.2000 0.EQ0C a  vbus c6038 MCCULLGH EO0¢. 0 o 0.0 1 1 1.2000

- - 0.5000 a vbus 15230 RUDD 230.0 9 g.0 1 1 1.2600 ©.5000 a  vbus 15011 XYRENE 500.0 o 0.0 1 1 1.2000

0.500¢ a vbus 14005 WESTWING 500.0 o 0.9 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
. i — ’ T % ? ‘
: | : : | : ; i : |
: ‘ | | i | . i ! !
H ! i i | i i
- [ R % 2 . - ._41‘, s o
] i ! ] ! ! : |
i i ; | ‘ : !
‘ ! i
| i H ‘ ‘ |
i | i . i | i ‘
..... : ! . I T B »‘MM B e
: i : !
i | ‘ [ i i
| ! i
‘ | ‘
- i L e ;
: : !
i ey ‘
| i
i ;
| i ‘ !
‘ ; : \ ; ;
i ! i | !
| i i | -
i ‘ i
: ‘ [ !
; ‘ ‘ ;
: ; i :
-120.00 59.50 : ! | i
Time ( sec . Time ( sec ) .

— -120.0000 a ang 14903 CHOLLA4 22.0 ) 0.0 1 1 120.0000 £9.5600 a fhue 14901 POURCORN 500.0 ) 9.0 1 1  60.5000
-120.0000 a ang 14914 FCNGN4ACC  22.0 o 0.0 1 11 01 » £9.5000 a fbue 14093 \WVAJO 500.0 o 6.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJG 1 26.0 o 0.4 1 1 L - 56.5000 a fbus 15021 PALOVRDE 500.0 a 0.0 1 1 60,5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 0.9 1 1 1L - 54,5600 a fbus 26048 MCCULLGH 500.0 Q 0.0 1 1 60¢.5000
-120.000¢ a ang 14541 SAGUAROL 15.5 0 0.0 1 1 120 - - 54.5000 a frus 15011 RENE 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14951 WPHX CC1 13.8 Q 0.0 1 1 120.0000 - E9.5000 a fbus 14605 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

20 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

i
/ i
1
L
1
0.50 0.50
Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 i 1 1.2000
e 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 R 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
-- - 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 - . 0.5000 a vbus 26048 MCCULLGHE 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbus 152390 RUDD 230.0 1] 0.0 1 1 1.2000 - ©0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o G.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 —
i i | ]
i | |
i
: ‘
i i
-120.00 ‘ ‘ 59.50 ' j
Time ( sec ) . Time ( sec .
a ang 14903 CHOLLR4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 POURCORN 500.0 o 0.0 1 1 60.5000
. a ang 14914 FCNGN4CC  22.0 © ©.0 1 1 120.0000 canw 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- - a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.50¢0 a fbus 15021 PALOVRDE 500.0 [ 9.0 1 1 60.5000
- . a ang 14631 PALOVRD1 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- - a ang 14941 SAGUAROL 15.5 o 0.9 1 1 120.¢000 59.5000 a fbus 150131 KYRI 500.0 o 0.0 1 1 60.5000
-— a ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o ¢.0 1 1 60.5060
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

1.2

0 EHV_voltages (500 kV)

0.50 0.50
Time ( sec Time( sec
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 i 1.2000 ©.5000 a vbus 14001 FOURCORN 500.0 ¢ ¢.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 ©.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 6.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 ©.5000 a vbus 26048 MCCULLGH 500.0 Q ¢.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 220.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 ] 9.0 1 1 1.2000
0.5000 a vbus 14905 WESTWING 500.0 a 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
I - - oo Pa R
= NP
FEE A R b R
7
-120.00 59.50

Time ( sec Time ( sec

.GC00 a ang 14903 CHOLLAS 22.0 0 0.0 1 1 0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.500Q
L0000 a ang 14914 FCNGN4CC  22.0 I 0.0 1 1 0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.9 1 1 60,5000
.000¢ a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 0000 59.5000 a fbus 15021 PALGVRDE 500.0 o 0.0 1 1 60.5000
L0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 €000 - - 59.5000 a fbus 26048 MCCULLGH 500.0 3 0.0 1 1 60,5000
0000 a ang 14541 SAGUAROL 15.5 o 0.0 1 1 0000 - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
000G a ang 14981 WPHX CC1 13.8 o 0.0 1 1 0000 -—a 59.5000 a fbus 14005 WESTWING 500.0 (1] 0.0 1 1 60.5000
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1.20

ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

[ I . ; |
‘ o i
| i
0.50 L B 0.50 i R ! I -
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 2 9.0 1 1 1.2400 ©,5000 a vbus 14001 POURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.9 o 7.4 1 1 1.2900 0.5000 a  vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 142493 CASGRAPS 230.9 o Q.0 1 1 1.20060 0.5000 a vbur 156021 FALCVRDE 500.0 v 0.0 1 1 1.2000
0.5000 a vbus 15297 KYRENE 230.0 0 9.0 1 1 1.2900 0.5000¢ a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a  vbus 15230 RUDD 230.0 ] 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
9.5000 a  vbus 14005 WESTWING 500.0 © 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ] 60.50 _
| T : T ] :
| | ‘
|
b ) —— ——d .
i ' : | ! ! i
- N il |
| !
L R /
| :
i ! H H b
| L oL
| !
-120.00 I ! | :
0.0 5.0 5.0
Time( sec ) . .
— a and 14903 CHOLLA4 22.0 I ¢.qQ 1 1 120.0030 FOURCORN 500.0 9 0.0 1 1 60.5000
e a ang 14914 FCNGN4CC  22.0 N .01 1 120.0000 00.0 0 0.0 1 1 60.5000
- . a ang 15981 NAVAJO 1 26.0 a 0.¢ L 1 120.0000 PALOVRDE 500.¢ [ 8.0 1 1  60.5000
- - a ang 14931 PALOVRDL  24.0 [ Q.0 1 1 12¢.0000 MCCULLGE 500.0 ¢ ¢.0 1 1 60.5000
a ang 14941 SAGUARCL1 15.5 Q 0.0 1 1 12c.0000 KYRENE 500C.0 o ¢.0 1 1 60.5000
a ang 14951 WPHX CC1 13.8 a 0.0 1 1 120.0060 WESTWING 500.0 o 0.0 1 1 60,5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
a:stab 2013 sur elsol.chf c:\chf

74 of 118

Thu Jan 22 10:25:18 2009




ARIZONA voltages

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

(230 kV)

1.20

EHV_voltages (500 kV)

S
B ey hynplaeily

i
i
afuz

0.50 ! S S N R+ D1+ 35 L SRS S S S L
Time ( sec ) . Time ( sec .
0.5000 & vbus 14231 WESTWNGW 230.0 o 0.2 3 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 5D0. ¢ ° 0.0 1 1 1.2000
0.5000 a vbul 14221 PNFKAPS 230.0 0 0.¢ 1 1 1.2090 rre ©.5000 a vbus 14003 NAVAJC 500.0 ° 0.0 1 1 1.2000
- o 0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.¢ 1 1 1.2090 - - ©.5000 a vbus 15021 PALCVRDE 500.¢C o ¢.0 1 1 1.2000
[ 0.5000 a vbus 15207 KYPEWE 230.0 [ c.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 © 0.0 1 1 1.2600
[E— 0.5000 a vhue 15230 RUDD 230.0 o 7.0 1 1 1.2Q00 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
©.E000 a vbus 14005 WESTWING 500, 0 o 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
N T H T : f :
i i T
i i | ! i
| | : )
‘ : :
— 1 R [ S . —- TUR S - [P S
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‘ ‘ :
i
- - - - - . - - - i : S - -~ -
: i
: i i |
: : : ; :
: i
‘ i
X -
;
I
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i H i
|
T . I
; ‘
i ] ' H
|
il -
-120.00 59.50 i
Time( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 a Q.0 1 89.5000 & fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
~120.0060 & ang 14914 FCNGN4CC  22.0 a a9.0 1 B8%.5060 a flus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.C 9 a.0 1 £%.5000 a  fbue 15021 PALOVRDE 50¢.0 o 0.9 1 1 60.5000
-120.0000 a ang 14531 PALOVRD1 24.0 o 9.0 1 89.5600 a fbus 26048 MCCULLGH 500.0 L] 0.0 1 1 €0.5000
~120.0000 a ang 14941 SRGUAROL 15.5 o 2.0 1 . a fbus 15611 KYRENE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CCl1 132.8 o 0.0 1 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

|
B i i S TR TR S
| I : :
| i I :
\ i i
0.50 i 0.50 : ! ‘
Time ( sec . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 ¢.a0 1 1 1.2000 0.5000 a  vbus 14001 POURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500.0 2 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15297 KYRENE 230.0 0 () 1 1 1.2000 - » 0.5000 @ vbus Z604R MCTULLGH 500.0 Q 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.0 0 v.0 1 1 1.2000 - 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- s » 0.5000 a  vbus 1400% WESTWING 500.0 Q 0.0 1 1 1.2000
120.00 Rotorangles 60.50
‘ |
| i
| |
‘ {
I |
; : |
|
|
i !
| | ‘
; i | i
i i | ‘
| ' J
!
! |
: : ! i .
i { X
— e N A : —
| :
; | i
B ] i -
[ ‘
i ; | : i
| | - | |
-120.00 i hdll 595.50 :
Time( sec . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 — %.5L06 a fhu 1400 POURCORN 500.0 0 0.0 1 1 60.5000
wwsea -120.0000 a ang 14914 FCNGNACC  22.0 o .0 1 1 129.0000 e 59.5000 & fbus 12003 NAVAJO 560.0 0 0.0 1 1 60.5000
- -120.0000 & ang 15981 NAVAJO 1 26.0 o 0.9 1 1 120.000Q - = 56.5000 a fhus 15021 PALOVRDE 500.0 g 0.0 1 1 60.50400
-120.0000 a ang 14531 PALOVRDL 24.0 ¢ 0.0 1 1 12¢.00a0 . 56.500¢ a fbus 26648 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.4000 a ang 14951 WPHX C¢C1 13.8 Q () 1 1 120.0000 5¢.50006 & fpus 140605 WESTWING 500.0 o e.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

. 1.20 (
; |
b L i
H R
[}
“
! -
N
"
it
L T
N
I ‘ ;
h] ; i
i !
I
|
0.50 ! 0.50 \ .
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o o.r 1 1 0.500¢0 2 vhus 14001 FOURCORN 500.0 aQ 0.0 1 1 1.2000
0.5000 & vbul 14221 PNPEAPS 230.0 b 0.0 1 1 0.5090 a vbus 14003 WAJO 500.0 o 0.0 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 o 0.0 1 1 ¢.5990 a vbus 15021 PALCVRDE 500.0 a 0.0 1 1 1.2000
0.5000 a vbus 15207 RENE 230.0 o a0 1 1 ©.5997 @ vbus 26048 MCCULLGH 50¢.¢ L 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 0.5900 & vbus 15011 FYRENE 500.0 0 0.0 1 i 1.2000
9.500¢ & vbus 14085 WESTWING S500.0 Qo .0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)
. : . 1
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i R [0 S S DU R
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' i ; i
: — = :
| |
! I
-120.00 . ! 59.501
Time ( sec ) . Time( sec
e— .0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.6000 55.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
T a ang 14914 FCNGN4CC  22.0 0 6.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
P a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 320.0000 59.5000 a fbus 18021 PALOVEDE 500.0 [ 0.0 1 1 60.5000
- . a ang 14931 PALOVRD1 24.0 ] 0.0 1 1 3206.0000 59.5000 a fbue 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
a ang 14941 SAGUAROL 15.5 ] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 G 0.0 1 1 €0.5000
a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0G0D 59.5000 a fbus 14005 WESTWING 500.0 9 0.0 1 1 60.5000
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2013 Heavy Summer

2009 APS Ten Year Plan

ARIZONA voltages (230 kV)

WECC/WestConnect Case

EHV_voltages (500 kV)

78 of 118

Time( sec . Time ( sec .
G. vbus 14231 N 230.0 o 0.0 1 1 1.2000 0.5000 a vbus Qo 0.0 1 1 1.2000
0. vbul 14221 230.0 [ 0.0 1 1 1.2000 ©.5000 a vbus 0 0.0 1 1 1.2000
0. vbul 14203 230.0 0 0.0 1 1 1.2000 0.5000 a  vbus [ 0.0 1 1 1.2000
0. vbus 15207 NE 230.0 [ 9.0 1 1 1.2000 0.5000 a vbus o 0.0 1 1 1.2000
0. vbus 15230 230.0 o 0.0 1 1 1.2000 ©.5000 a vbus o 6.0 1 1 1.200¢
[—— 0.5000 a vbus 0 0.0 1 1 1.2000
Rotorangles 60.50 Frequencies (500 kV)
| i
| 59.50 i i
5.0 0.0 5.0
Time( sec . Time ( sec .
ang 14903 22.0 [ 0.0 1 1 120.00090 — 59.5000 a fbus 14901 .0 9 G.0 1 1 60.5000
a ang 14914 22.0 [ 0.0 1 1 120.0000 £59.5000 a fbus .0 L a.0 1 1 6€0.5000
a ang 15981 26.6 o 0.0 1 1 120.0000 59.5000 a fbus .0 o 0.0 1 1 60.5000
a ang 14931 24.0 Q 0.0 1 1 120.0000 59.5000 a fbus .0 o 0.0 1 1 60.50G0
a ang 14941 15.5 0 0.0 1 1 120.0000 59.5000 a fbus . o 0.0 1 1 60.5000
a ang 14551 13.8 a 0.0 1 1 120.0000 59.5000 a fbus L0 © 0.0 1 1 60.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

20 ARIZONA voltages (230 kV)

-

0.50 L P
Time( sec ) .
0.5000 a vbus 14231 WESTWNGK 230.0 a4 0.0 1 1 1.2000 0.5030 a vbus 14001 FOURCORN 5G0.0 o 0.0 1 1 1.2000
- e 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 14002 NAVAJO 500.0 © Q.0 1 1 1.2000
- o 0.5000 a vbul 14203 CASGRAPS 230.0 0 ¢.0 1 1 1.2000 0.5000 a  vhus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.0 L3 0.0 1 1 1.2009 0.5000 a  vbus 26048 MCCULLGH 5¢0.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 1s220 RUDD 230.0 9 ¢.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTRING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
i i i
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; i
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i i
-120.00 . : 59.50 I
Time ( sec ) . Time ( sec .
—— -120.0000 a ang 14903 CHOLLA4 22.6 a 0.0 i 1 — 5%.5000 a fbus la0cy FOURCORN 500.0 0 0.0 1 1 60.5000
T -120.0000 a ang 14914 FCNGN4CC  22.0 a 0.0 1 1 9 a fLus 14003 NAVAJO 500.0 [ 0.0 1 1 60.5000
- - -120.0000 & ang 15981 NAVAJO 1 26.0 9 a.0 1 1 a fbue 15021 PALOVRDE 500.0 0 a.0 1 1 €0.5000
- -120.0000 a ang 14931 PALOVRD1 24.0 0 d9.0 1 1 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARCL 15.5 o 9.0 1 1 a  fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
[—— -120.0000 a ang 14951 WPHX CC1 13.8 9 a.0 1 1 a fhus 14605 WESTWING 500.0 ] ¢.0 1 1 60,5000
2013 Heavy Summer WestConnect Case
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

80 of 118

. ‘ | 1.20
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o i I.,
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i ‘ I
. PR Il
i i
! il
; ; i |
{ ! ! )I
B } . o .
1 §
] i [
¥ e T
1}
T . T
" j i
0.50 = ! IR 0.50 o j
Time ( sec . Time( sec ) .
0.5000 a vbus 14231 WESTWNGHW 230.40 ¢ a.C 1 1 1.2900 0.5000 a vbus 14001 FOURCORN 500.0 o ¢.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230C.7 Q 9.0 1 1 1.2000 0.5000 & vbus 14002 NAVAJC 500.0 o 9.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.9 a a0.0 1 1 1.24900 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 K{RENE 230.9 a 9.6 1 1 1.2000 G.5000 a vbus Z6046 MCCULLGH 500.0 0 a.0 1 1 1.2000
0.5000 a vhus 15230 RUDD 230.9 9 0.0 1 1 1.2300 0.5000 & vbus 15011 KYRENE 500.0¢ o 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTWING 50C. 0 o 2.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
. T v T T i
| | | I i
| ' H i !
\ | |
SN L
! :
! i
:
i
I
. i o
: i ! ; :
1 H H :
-120.00 i ; : 59.50 ! | I
Time ( sec . Time ( sec ) .
a ang 14903 CHOLLA4 22.0 9 0.0 1 1 120.0000 59.500¢ a fhbus 14001 FOURCORN 500.0 Q 0.0 1 1 60.5000
a ang 14914 FCNGN4CC  22.0 9 0.0 1 1 120.0000 ) 56,5000 a fous 14003 NAVAJO 500.0 9 0.0 1 1 €0.5000
a ang 15981 NAVAJO 1 26.0 a a.o 1 1 1206.0000 - 59.5000 a fbus 15021 PALOVREDE 500.0 ¢ 0.0 1 1 €0.5000
a ang 14531 PALOVRD1 24.0 a 9.0 1 1 120.000C 56.5000 a ftus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
a ang 14941 SAGUARO1 15.5 o 9.0 1 1 12¢.3000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
a ang 14951 WPHX CC1 13.8 ¢ ¢.0 1 1 1i20.9000 £9. 5000 a  fbus 14005 WESTWING 500.0 o 0.0 1 1 6€0.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

EHV_voltages

(500 kV)

I
| ‘
|
- : !
H I
| | |
! |
: i
,{, - }
Rl
. |
B : ;
i
- - B e i
1 |
| '
Time ( sec . Time( sec ) .
0.5000 a vhbus 14231 WESTWNGW 230.0 L 9.0 1 1 1.z2a900 — B.5000 a vbus 14001 FOURCORN 500.0 c 0.0 1 1 1.2000
0.5000 a vbul 14221 PHPKAPS 236.0 ¢ 9.0 1 1 1.2400 e 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 234.0 4 9.0 1 1 1.24000 - w ©.5000 a vbus 15001 PALOVRDE 5900.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 9.0 1 1 1.290C ©.5000 a vbus 6648 MCCULLGH 500.0 © 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDG 230.0 o 9.0 1 1 1.2000 ¢.5000 a2 vbus 15011 KYRENE 500.0 o ¢.0 1 1 1.2000
©.2000 a vhbus 14005 WESTWING 500.0 o @.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
| i |
i 1 |
i | :
[ ; O O .
‘ !
| ‘
i ; ‘
i :
| :
! i : :
: [ ] o
: i
‘
i
i
h Il
| i
| ‘
i '
e B .l
' i ‘ i
i i : :
L r - i J—
: 1 i
‘ ‘ .
; . i | i
-120.00 | ‘ 59.50 w ‘ f
Time ( sec . Time ( sec
-120.0000 a ang 14903 CHOLLA4 22.0¢ a 0.0 1 1 120.0060 — $.580606 a fhu 14001 FOURCORN 500.0 o 0.0 1 1 €6.5000
ceas -120.0000 & ang 14914 FCNGN4CC  22.0 a 6.0 1 1 120.0000 59.5600 & fbus 14002 RVAJO 500.0 [ 0.0 1 1 60.5000
- o= ~120.0000 a ang 15981 NAVAJC 1 26.0 ¢ 0.0 1 1 2 53,5000 a fhus 18021 PALOVRDE 500.0 o 0.0 1 1 €0G.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.Q 1 1 55.5000 a fbue 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.6000 a ang 14841 SAGUAROL 15.5 o [ 1 1 o 5¢.En00 a  fbus 15011 KYRENE 500.0 ¢ 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0. 1 1 1248.0000 55.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500

kv)

Time ( sec . Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230, 0 [ 0.0 1 1 1.2000 ©.5000 a vbu 14001 POURCORN 500.0 0 0.0 1 1 1.2000
am e 0.5000 a  vbul 14221 PNPKAPS 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 ¢.0 1 1 1.2000
- » 0.5000 a  vbul 14202 CASGRAPS 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 XYRENE 230,0 0 G.0 1 1 1.2000 ¢.5000 a vbus 26048 MCCULLGH 5600.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15230 RUDD 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
©.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
i : i ! i | !
'
! i
-120.00 I 59.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
— ~-120.000¢ a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fhus 14001 FOURCORN 500.0 Q 0.0 1 1 63.5009
sas e -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59,5000 a fbus 14003 NAVAJO 500.0 0 9.0 1 1 60.5000
- om ~120.0000 & ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.¢ a 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALGVRD1 24.0 o 0.0 1 1 120.0000 £9.5000 a fbus 26048 MCCULLGH 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 ] 0.0 1 1 60.5000
~120.0060 a ang 14951 WPHX CCl1 13.8 o 0.0 1 1 1lz0.0000 59.5600 a fbus 14005 WESTWING 500.0 9 G.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
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120.00

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

b\ Y
. L)
1 i
‘ |
‘ |
L : i
' |
! i
0.50 ‘

Time( sec . Time( sec
0.5000 a vbus 14231 WESTWNGW 230.0 o 2.0 1 1 1.2000 £.5000 a vbus 14001
0.5000 a vbul 14221 PNPKAPS 230.0 o 9.0 1 1 1.2400 ©.5000 & vbus 14003
©.5000 & vbul 14203 TASGRAPS 230.0 L] 9.0 1 1 1.2900 ©.5000 a vbus 15021
0.5000 & vhus 15207 KYRENE 230.0 Q 9.0 1 1 1.2000 £.5000 a vbus 280468
0.5000 & vbug 15230 RUDD 230.0 9 9.0 1 1 1.29000 V.5000 a vbus 15011

©0.5000 a  vbus 14008
Rotorangles Frequencies

60.50

500
500.
500.
500.
500.
500,

cocoon

WESTWING

(500 kV)

scoooo

[EEpErTyT

(62

e

[
N
P
g

| i :
-120.00 I ! | 59.50 ;
Time ( sec ) . Time ( sec
— -120,G000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 5%.5000 & fhus 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 14514 FCNGN4CC  22.0 0 0.0 1 1 B%.5000 a fbus 14003 NAVAJO 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 [ ©.a 1 1 5%.5000 a frue 15021 PALOVRDE E50C.0 0 0.0 1 1 60.5000
-12¢.0000 & ang 14831 PALOVRD1 24.0 Q 0.a 1 1 56.56060 a fbus 26048 MCCULLGH 500.0 0 0.0 1 i 60.5000
-120.0000 & ang 14541 BAGUARD1 15.5 Q 0.8 1 1 55.5000 a fbus 15¢11 XYRENE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14851 WPHX CC1 13.8 9 0.9 1 1 59.5000 a fhus 14005 WESTWING 500.0 0 0.0 1 1 &0.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
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120.00

ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

Time ( sec
0.5000 a vbus 14231
0.5000 a vbul 14221
0.5000 a vbul 14203
0.5000 a vbus 152497
0.5000 & vbus 15230

WESTWNGW
ENPRAPS
CASSRAPS
KYRENE
RUDD

230,
230.

230

230,

2.0 1 1 1.2000

0.0 1 1 1.2000

6.0 1 1 1.2000 - =
20 1 1 1.2000 am s
0.6 1 1 1.2000 -

60.50

EHV_voltages (500 kV)

Time ( sec
0.5000 a  vbu 2400
0.5000 @ vbus 14003
6.5000 a vbus 15021
0.5000 a2 vbus 26048
0.500¢ a vbus 15011

5000 a vbus 16005

POURCORN 500

P ]
eccooo

(500 kV)

Seooooo

e

[ETTpEpTy

0.0

[
i
2

Time ( sec . Time ( sec
wea—  -120.06000 a ang 14903 CHOLLA4 22.0 o 0. 11 — £9.5000 a  fbue 14001 POURCORN 500.0 0 0.0 1 1  60.5000
M. ~120.0000 a ang 14914 FCNGN4CC  22.0 o 0.1 1 wans 59.5060 a fbus 14003 MAVAJO 5006.0 [ 0.0 1 1 60.5000
- - -120.0000 a ang 15881 NAVAJO 1 26.0 © 0.0 1 1 - = 55.50060 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 o 1 1 - 59.5600 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 6€0.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o a.¢ 1 1 - 54.8600 a fbue 18611 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1 13.8 ] 0.0 1 1 - 59.5¢00 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV voltages (500 kV)
1.20 1.2 = ;
.I
0.50 L ! 0.50
0.0 5 0.0 5.0
Time ( sec Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCCRN 500.0 o 0.0 1 i 1.2000
0.5000 a vbul 14221 PNPKAPS 230.¢ 0 0.0 1 1 1.2000 awwn 0.5000 a vbus 14003 0 500.0 a 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 ] 0.0 1 1 1.2000 - - 0,5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vhus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.0 0 0.0 1 1 1,2000 0.5000 a vbus 15011 KYRENE 500.0 o0 0.0 1 b s 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 ]
i | i i { |
| | i :
| i I i i i i
| |
i
i
H
-120.00 59.50 ; | ;
0.0 0.0 5.0
Time{ sec Time ( sec
-120,0000 a ang 14903 CHOLLA4 22.0 ) 0.0 1 00090 £9.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.,0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 0000 £9.5000 a fbus 14003 NAVAJC 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 00040 59.5000 a fhbus 15021 PALOVRDE 500.0 ¢ 0.0 1 1 80.5000
-120.00060 & ang 14931 PALOVRD1 24.0 o 0.0 1 0000 59.5000 a fbus 260438 MCCULLGH 500.0 @ 0.0 1 1 £0.5000
-120.0060 a ang 14941 SAGUARC1 15.5 0 0.0 1 0000 59.5000 a fbus 15011 500.0 o 0.0 1 pY 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1  60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

20 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

Time ( sec . Time ( sec
0.5000 a vbus 14231 WESTWNGW 22¢.0 @ 0.0 1 1 1.2000 0.5000 a vbus 14001 FQURCORN 500.0 ¢ 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 23¢.0 1] 0.9 1 1 1.2000 0.5000 & vbus 14003 NAVAJO 500.0 o 6.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 - . 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230¢.0 o 0.0 1 1 1.2000 - 0.5000 a vbus 15011 KYRENE 500.0 [ ¢.0 1 1 1.2000
[ 0.5000 a vbus 14005 WESTWING 500.0 o 9.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
. . T T H T
; | A :
;
1
|

!

i ! i

120 ‘ ‘ : |

- .00 59.50. : !

Time ( sec . Time( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 £9.5000 a fbus 1400 POURCORN 500.0Q o 0.0 1 1 60.5000
-120.0060 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.000¢ a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 80.5000
~120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 £9.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 @ ang 14941 SAGUAROL 15.5 o 0.9 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o ©.0 1 1 60,5000
-120.0900 a ang 14951 WPHX CC1  13.8 o 0.9 1 1 120.00060 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case
ARIZONA voltages (230 kV) EHV_voltages (500 kV)
.20 - ‘ ‘ ‘ 1.20 =
: { i i
! ; i i ;
| | i
H i i
i H -
i
i
H i
0.50 [ 0.50 | o
0.0 5.0 0.0 5.0
Time ( sec . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 50C.0 o 0.0 1 1 1.2000
aman 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 ©.0 1 1 1.2000
- 0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
[ 0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vhus 15011 KYRENE 500.0 0 °.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 e.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 . 60.50
- 1 ;
i ! } H t
H
H |
-120.00 ! 59.50 |
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.40000 59.5000 a fhus 14001 FOURCORN 500.0 ] 0.0 1 1 60.5000
see s a ang 14914 FCNGN4CC  22.0 [ 0.0 1 1 120.0000 fewa 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- - a ang 15981 NAVAJO 1 26.0 0 0.9 3 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.6 1 1 60.5000
. a ang 14931 PALOVRDL 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [ 0.4 1 1 60.5000
. a ang 14951 WPHX CC1  13.8 ) 9.9 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500,0 o 0.0 1 1 £0.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230

EHV_voltages

(500 kV)

‘
|
R oy,
0.50 . 0.50 SR
Time ( sec ) . Time ( sec .
G.5000 a vbus 14231 WESTWNGW 2320.0 o 0.0 1 1 1.2000 m——— ©.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
R 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 £.5000 a vbus 14003 NAVAJO 500.0 Q 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 23¢.0 0 0.6 1 1 1.2000 ©.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
-- " ©.5000 a vbus 15207 KYRENE 220.0 0 0.0 1 1 1.2000 ©0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
©0.5000 a vbus 14005 WESTWING 500, 0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 : 60.50 . i
! i !
: i |
H i i
ez
;
|
| ‘
‘ : i
~120.00 ! ; 59.50 :
Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 0 0.e 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
P ~120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 WAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.000¢ 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.9 1 1 60.5000
=120.0000 a ang 14931 PALOVRDL 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO) 15.5 @ 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 €0.5000
-120.0600 a ang 14951 WPHX CC1 13.8 @ 0.0 1 1 120.0000 59.5000 a fhbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

1.20

ARIZONA voltages (230 kV)

i I‘I
o
. - I
T 1l
5 ]
1 "
1 5 o |
. el
. 1 ' |
W !
i
S N
L i : :
| ’ 1 ; | !
an ' i H T A
i ! ; ! : i
‘
i 1 P
! !
0.50 A 0.50 i
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 @ 9.0 1 1 1.2000 0.5000 a  vbus 14001 POURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 ’7 0.0 i 1 1.2000 ©0.5000 a  vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5¢00 a vbul 14203 CASGRAPS 230.0 o 0.4 1 1 1.2000 0.5000 a vbus 15021 PALCVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 23%.0 I 0.0 1 1 1.2000 @.5000 a  vbus 26048 MCCULLGH 500. ¢ I 0.0 1 1 1.2000
0.5000 a vbus 15234 PUDD 230.0 o v.0 1 1 1.2900 - - 9.5000 a  vbus 15011 KYRENE 500.0 I3 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120 .00 Rotorangles 6050 Freguencies (500 kV)

-L

‘ ; \
i
| | ] |
o N R S - [ IS N S B

i B i

i \ ‘

i i ‘ ; :

NS S — i ‘ i : Lo

-120.00. : \ : ! 59.50 |
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [ 3.0 1 1 120.9900 — 59.5000 a fbue 14001 FOURCORN 500.0 0 ¢.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22.0 [ 0.0 1 1 s 5. a fbus 1400% NAVAJO 500.¢ 0 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 @ 0.0 1 1 - o G. a frus 18621 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q Q.0 1 1 - . a fous 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 bl .0 1 1 a fbus 15012 KYRENE 500.0 0 0.0 i 1 60.5000
-120.0000 a ang 14951 WPHX €C1  13.8 a 0.0 1 1 a fbue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

ARIZONA voltages (230 kV)

L o
! i .
i
‘
i
!
; ' ‘
i H i | N
0.50 i 0.50
Time ( sec ) . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 g 0.0 1 1 1.2000 2.5000 a vbus 14001 FOURCORN 50C. 0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 239.0 i 0.0 1 1 1.2960 C.EQ20 a vbus 14003 NAVAJC 500.0 2 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.9 1 1 1.2990 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 9 0.0 1 1 1.2900 0.5000 a vbus <6018 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 18239 RUDD 230.0 g ¢.0 1 1 1.2000 0.5000 a vhus 15011 KYRENE 500.0 ° 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTRING 500.¢ o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
. ! ' ] ; : i
; i i ‘
‘ . . [
i
i
| .
|
‘
I
!
‘
R
i !
1 i H .
i | ; i ‘
. ‘ i :
: ' i H
-120.00 ; 59.50 i ;
Time ( sec ) . Time ( sec
— -120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 E9.5000 & fbu: 14001 FOURCORN 500.¢ 0 0.0 1 1 €6.5000
Y] -120.0000 a ang 14914 FCNGN4CC  22.0 q 0.0 1 1 85.58000 a fbus 14002 NAVAJO S500.¢ ¢ 0.0 1 1 €0.5000
- m ~120.0000 a ang 15981 NAVAJC 1 26.0 a 9.0 1 1 E%.£000 a  fbus 15021 PATOVRDE 500.0 @ 9.0 1 1 60.5000
-12%.0000 2 ang 14931 PALOVRD1 24.0 o 0.0 1 1 895.5000 a fbus 26048 MCCULLGE 500.¢ 0 0.0 1 1 66G.5000
-12¢.0000 a ang 14941 SAGUAROL 15.5 2 Q.9 1 1 N 59.5000 a fbug 15011 KYRENE 500.0 ¢ 6.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1 13.8 0 0.a 1 1 120.0000 £9.5000 a fhus 14008 WESTWING 500.0 o 9.0 1 1 £0.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

; |
i
R/ ‘ "
if
-
il
h
i
o {
. i !
H
Time ( sec . Time ( sec .
©.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 i 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [ 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 Qo 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 50¢.0 0 ¢.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500¢.0 a 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
! i i
H H
|
|
i !
|
|
H
;
|
-120.00 | 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec .

— -120.0000 a ang 14903 CHOLLAR4 22.0 0 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
=-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 asan 59.5000 a fbus 14003 NAVAJO 500.0 0 6.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 4.0 1 1 120.90000 59.5000 a fhus 15021 PALOVRDE 500.0 [ ¢.0 1 I 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 120.0000 55.5000 a fbus 26048 MCCULLGH 500.0 L] 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARC1 15.5 Q 9.0 1 1 120.0000 58.5000 a fbus 15011 KYRENE 500.0 o 6.0 1 1 60.5000
-120.0600 & ang 14951 WPHX CCl 13.8 a 0.0 1 1 120.0000 59.500¢ a fhus 14005 WESTWING 500.0 0 e.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

1.20

EHV_voltages (500 kV)

0.5000 a vbus 14231 WESTWNGW 239.0 < ¢.a 1 1 1.2099 0.5000 a  vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2060
0.5000 & vbul 14221 PNPKAPS 23¢.0 0 0.9 1 1 1.2000 0.5000 @ vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 a 0.9 1 1 1.26000 0.5000 @ vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1.2000
0.5¢00 a vbus 15207 E 239.0 o 0.9 1 1 1.2609 0.5000 a vbus 26038 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.0 o G.0 1 1 1.2000 - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
[—— D.5000 a vbus 14005 WESTRING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles €050 Frequencies (500 kV)
’ I T : 7 7 -
| i : ‘ i
b
i i | i
; !
< T A T T i
| | i i i
i ! ; ;
! : H
i i :
i ; ;
e i
‘
: i | | | ;
\
:
i
!
. : : I
: : I
i H {
i i {
: i
-120.00 59.50 : i ; ;
Time ( sec . Time ( sec ) .
— L0000 a ang 14503 CHOLLA4 22.0 9 0.0 1 1 120,000 r— 55.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
N a ang 14914 FCNGN4CC  22.0 Q 9.0 1 1 120.0000 . 55.500C a fbue 24003 NAVAJO 500.0 0 0.0 1 1 60.5000
- - a ang 15981 NAVAJO 1 26.0 a 4.0 1 1 126.0000 - = a  fbue 18021 PALOVRDE 500.¢ 0 0.0 1 1 60.5000
- s a ang 14931 PALOVRD1 24.0 2 9.0 1 1 120.0000 - a fbus 26046 MCCULLGH 500.0 o 0.6 1 1 60.5000
- - a ang 14941 SAGURROL 15.5 9 9.0 1 1 120.0000 - a foue 15011 KYRENE 500.¢ o 0.6 1 1 60.5000
- a ang 14951 WPHX CC1 13.8 a 4.0 1 1 120.00060 - a  fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

1.20 1.20
i |
0.50 L. u ! L 0.50
0.0 5.0
Time ( sec .
0.5000 & vbus 14231 WESTWNGW 23¢.0 o 4.0 1 1 1.2000
0.5000 a vbul 14221 PNFKAPS 230.9 a9 Q.0 1 1 1.2000
0.5000 a vbul 14203 TASGRAPS 230.0 a Q.0 1 1 1.20G0
0.5000 & vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 23¢.0 L .0 1 1 1.2020
Rotorangles

120.00

EHV_voltages (500 kV)

60.50

|
”
1y
hf
_ ]
Ml
ih
_— i
Cod
- |
\
| i | |
H i S e i 1
Time { sec .
v] 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
14003 NAVAJC 500.0 o 0.0 1 1 1.2000
15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
C6048 MCCULLGH 500.0 o ¢.0 1 1 1.20600
15011 KYRENE 500.0 9 0.0 1 1 1.2000
14005 WESTWING 500.0 0 0.0 1 1 1.2000
Frequencies (500 kV)

Time ( sec . Time ( sec .
——  ~120.0000 a ang 14903 CHOLLA4 22.0 a 0.0 11 129.0000 59.5000 a fbue 140061 FOURCORN 500.0 4 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 ¢ 0.0 1 1 122.0000 59.5000 a fbue 1400; NAVAJC 500.0 Qo 0.0 1 1 60.5000
-120.0000 & ang 15981 NAVAJO 1 26.0 0 0.4 1 1 120.0000 54.5000 a fbus 1562 PALOVRDE 500.0 o 0.0 1 1 60.5000
~-120.0000 a ang 14931 PALOVRD1 24.0 ¢ 0.9 1 1 120.9000 55.5000 a fhue 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14541 SAGUARCL 15.5 d 0.9 1 1 120.0000 59.5000 a fbus 15011 KYRENE 5¢0.0 0 0.6 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 © 0.0 1 1 120.0060 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

94 of 118

ARIZONA voltages (230 kV)
= 1.2
’/
g3
9 [ It
|
|
i
k ;
L
!
b
ar
B II
\
g | :
0.50 i 0.50 } :
0.0 5.0 0.0 5.0
Time( sec . Time ( sec )
0.5000 & vbus 14231 WESTWNGW 230.0 o 6.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 (] 0.0 1 1 1.2000
©0.5000 a vbul 14221 PNPKAPS 230.0 0 ¢.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o G.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 6.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o ¢.0 1 1 1.2000
0.5000 a vhbus 15207 Ky B 230.0 o ¢.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 ENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [ ¢.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ) 60.50
i
i
|
-120.00 J 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 o ¢.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14514 FCNGN4ACC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO §00.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 18021 PALOVRDE 5090.0 [ 0.0 1 1 60.5000
-120.0000 & ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14941 SAGUARO1 15.5 [ 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

. 1.20.
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i PRl b Ee S Ml S et Sy
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i T i
|
0.50 L i i [J— 0.50 L ... e
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.z000 ©.5790 a vbus 14001 POURCORN 500.0 9 0.0 1 1 1.,2000
0.500¢ a vbul 14221 PNPKAPS 230.0 © 0.0 1 1 1.24000 0.5000 4 vhue 14003 HAVAJO 500.0 ¢ 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o ¢.0 1 1 1.2000 5.5000 4 vhbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 ©.500¢ a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 ° 0.0 1 1 1.z000 0.5000 a  vbus 15011 KYRENE 500.0 Q 0.0 1 1 1.2000
0.5000 a  vhus 14005 WESTWING S20.0 Q 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50‘
| i i
| i ' | i
I i I
; i i i i
| ‘ i
! |
L . i
; ‘
1 I i
‘ i
; | :
v i‘ i
; , ‘ i :
H i i
i
i
’ oo .y
i
i
i
i
-120.00 ! 59.50 : i
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
a ang 14903 CHOLLA4 22.0 ¢ 0.0 1 1 120.6000 — 59.5000 a fhus 14001 FOURCORN 504.0 ¢ 0.0 1 1 €0.5000
a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.6000 Y 59.5000 a fhus 14003 NAVAJO 500.0 [ 0.0 1 1 60.5000
a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0090 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
a ang 14931 PALOVRD1 24.0 1 9.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGB 500.0 0 0.0 1 1 60.5000
a ang 14941 SAGUARC1 15.5 o 9.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
a ang 14951 WPBX CCl 13.8 o 6.0 1 1 120.0000 £9.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

EHV_voltages (500 kV)

|
i
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H ) } . . .
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. H
i
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[ ‘ ] v
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0.50 . S ! 0.50 i : ! ! i
Time ( sec ) . Time ( sec
0.5000 & vbus 14231 WESTWRGW 230.0 Q ¢.0 1 1 1.2700 0.5000 a vbus 14001 FOURCCRN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 a 0.0 1 1 1.2000 ©0.5000 a vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 a 9.0 1 1 1.2000 ¢.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15247 KYRENE 230.90 Qo 0.0 1 1 1.2900 0.5000 a vbus 26048 MCCULLGH 500, ¢ o 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.0 o 9.0 1 1 1.24100 0.5000 a vbus 15011 XYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a  vbue 14005 WESTWING 500.0 bl c.o 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
. " 7 | i
: i
H 1 ‘
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¢ i i i
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i H 1 |
| i 1 : !
-120.00 L I j 59.50 | {
Time ( sec ) . Time ( sec )
-120.0000 2 ang 14503 CHOLLA4 22.0 o 0.4 1 1 ES.5000 & fbhue 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14814 FCNGN4CC  22.0 o 0.9 1 1 5%.5006 a fbue 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.9 1 1 59.5000 a fbus 15021 PALOVRDE 50¢.0 Q 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 84.56000 a fbus 26048 MCCULLGH 500.0 a 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 54.5000 a fbue 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 C.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 Q c.0 1 1 60.5000
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ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

"; i 1]
II i 1
II :
i ! 1
1} ! i
. R SO A U S
[RES— L .
i | i !
; ; i | |
0.50 i | 0.50 i j
Time ( sec . Time ( sec .
—— 0.5000 a vbus 14231 WESTWNGH 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500, 0 a 0.0 1 1 1.2000
K] 0.5000 a vbul 14221 PNPKAPS 230.9 a o0 1 1 1.2009 0.5000 a  vbus 14003 NAVAJC 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 [ 0.0 1 1 1.2600 0.5000 a vbus 15021 PALOVRDE 500. 0 2 0.0 1 1 1.2000
- 0.5000 & vbus 15207 KYRENE 210.9 9 6.0 1 1 1.2000 0.5000 a  vbus 6038 MCCULLGH 500, ¢ 12 0.0 1 1 1.2000
[ 0.500¢ a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
. - : B ° T 1
| | H
: ‘ i
! i | ; 3
L ! I ; i j
i | i !
! } i
: i : -
T T : 7
! i i '
i | ; i
!
sec . Time ( sec .
14303 CHOLLA4 22.0 o 0.0 1 1 £9.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
smen 14914 FCNGNACC  22.0 a 0.0 1 1 £%.5000 a fbus 14003 NAVAJO 500.0 o 0.9 1 1 60.5000
- - 15981 NAVAJO 1 26.0 o 0.0 1 1 55.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
. 14931 PALOVRD1 24.0 a 0.6 1 1 59.5006 & fbue 26046 MCCULLGH 500.0 o 0.0 1 1 60.5000
. 14941 SAGUARO1 15.5 a 0.0 1 1 59.5006 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
. w 14951 WPHX CC1 13.8 9 0.0 1 1 5.5000 a fbus 14005 WESTWING 500,0 0 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)
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0.50 - ! i 0.50 .
Time ( sec . Time( sec
0.5¢00 a vbu 14231 WESTWNGW 230.¢ o 6.0 1 1 1.2000 0.5000 a vbus 14001
0.5000 a vhul 14221 PNPKAPS 230.0 Q G.9 1 1 1.20090 0.5C00 a  vbus 14003
0.5000 a vbul 14203 CASGRAPS 230.4 a G.0 1 1 1.20049 D.SGU0 a  vbus 15021
0.5000 a vhbus 15207 KYRENE 230.0 < 0.0 1 1 1.2009 0.5000 a vbus 26046
0.5000 a vbus 15230 RUDD 230.0 g 0.0 1 1 1.2000 0.5000 a vbus 15011
0.5000 a vbus 14005
Rotorangles Frequencies

120.00

60.50

FOURCORN 500,

WESTRWING 500.

shonon

° 0.0 1 1 1.2000
0 0.0 1 1 1.2000
[ 0.0 1 1 1.2000
° 0.0 1 1 1.2000
[ 0.0 1 1 1.2000
o 0.0 1 1 1.2000

(500 kV)

-120.00 ; 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .

~120.0060 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 54.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 5%.5000 a fbus 14002 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.9 1 1 84,8000 a fbus 15021 PRLOVRDE 500.0 0 0.0 1 1 60.5G00
~120.0000 a ang 14931 PALOVRD1l 24.0 4 0.9 1 1 59.5000 a fhus 26048 MCCULLGE 500.0 [ 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARO1 15.5 o e.a 1 1 59,5000 a fhus 15011 E 500.0 ] 0.0 1 1 60.5000
-120.0000 @ ang 14551 WPHX CC1  13.8 o 0.0 1 1 55.5000 a fbus 14005 WESTWING 500.0 0 0.4 1 1 60.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

EHV_voltages

(500 kV)

0.50 0.50
Time ( sec ) . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.,5000 a vhus FOURCCRN 500.0 0 0.0 1 1 .
0.5000 a vbul 14221 PNPKAPS 230.0 @ ¢.0 1 1 1.2000 * e 0.5000 a vbus NAVAJO 500.0 0 0.0 1 1 1.
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 - - 0.5000 a vbus PALOVRDE 500.0 Qo 0.0 1 1 1.
©.5000 & vhbus 15207 KYRENE 230.0 o 6.0 1 1 1.2000 -- . 0.5000 a vbus MCCULLGH 500.0 0 0.0 1 1 1.
0.5000 a vbus 15230 RUDD 230.0 Q 0.0 1 1 1.2000 - - 0.5000 a vbus KYRENE 500.0 0 0.0 1 1 1.
—— 0.5000 a vbus WESTWING 500.0 o 0.0 1 1 1.
120.00 Rotorangles £0.50 Frequencies (500 kV)
. i } ‘ ‘ e
! : i
; {
;
;
;
i
-120.00 . 59.50
Time ( sec . Time ( sec
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus FOURCCRN 500.0 0 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 CRCRCIEY 59.5000 a fbus NAVAJO 500.0 o 0.0 1 1
~120.0000 a ang 15981 NAVAJCO 1 26.0 o 0.0 1 1 120.0000 - . £9.5000 a fbus PALOGVRDE 506.0 0 0.0 1 1
-120.0000 a ang 14931 PALOVRDL 24.0 o 0.0 1 1 120.0000 - . 59.5000 a fbus MCCULLGH 500.0 0 0.0 1 1
-120.0000 a ang 14941 SAGUARO1l 15.5 0 0.0 1 1 120.0000 - - 59.5900 a fbus KYRENE 500.0 o 0.0 1 1
-120.0000 a ang 14981 WPHX CC1 13.8 0 0.0 1 1 120.0000 - 59.5000 a fbus WESTWING 500.0 0 0.0 1 1
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

Piiliiny
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[ i
T
.
\
\
Time ( sec . Time ( sec )
— 0.5000 a vbus 14231 WESTWNGW 230.0 [ 0.6 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
R ©.5000 & vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 [ 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 5@0.0 0 0.0 1 1 1.2000
-—- s 0.5000 a vbus 15207 KYRENE 230.0 o 9.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 & vbus 15230 RUDD 230.0 o 6.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5900 a vbus 14005 WESTWING 500.0 [ 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 : ; ‘
i i
I | i I ‘
i
H
i
H
- E
=
i
f
¢ i
: !
i
i !
i |
-120.00 ! J 59.50 ]
Time ( sec ) . Time ( sec
-120.0G00 a ang 14503 CHOLLA4 22.0 o 0.0 1 1 120.0000 $9.5000 a fbus 14001 FOURCORN 500.0 o 0,0 1 1 60.5G00
TR -120.0000 a ang 14914 FCNGNACC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- - ~120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5600
-120.000¢ a ang 14941 SAGUAROL  15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o g.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CC1  13.8 ] v.0 1 1 120.0000 52.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ERV_voltages

(500 kV)

. 1.20
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{ —— - - ,l’,, -
' .
o | : |
‘ ‘ 7
1 } | i
I
0.50 S | 0.50 i
0.0 5.0 0.0 5.0
Time( sec Time ( sec ) .
. 0.5000 a vbus 14231 WESTWNGK 230.0 o ¢.0 1 1 1.2000 — 0.5000 a vbu 14001 FOURCORN 500, 0 o 0.0 1 1 1.2000
an e 0.5000 a vhbul 14221 PNPKAPS 230.¢ a ¢.0 1 1 1.2000 reww 0.5000 a vbue 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 0 2.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 15297 KYFENE 230.0 13 g.c 1 1 1.2000 0.5000 a  vbus 26048 MCCULLGH 500.0 o 6.0 1 1 1.2000
- - 0.5000 a vhus 15220 RUDD 230.0 o 2.0 1 1 1.20090 0.5000 a vbus 15011 KYRENE 500.0 id 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 9 [N 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ i 60.50
I H i
i
| | !
i ! i
: ; i i
[ ! i i
T H | —— T
: : ! : ! i
i 4‘ }
: 3 i
: ! i
. I I
‘ ‘
: i
' I
i H
1
‘ i I
ch T :
- 1
- o S S o O -
‘ ; ‘ i
I I ] T
! i |
! i ;
| ‘ |
e = - e 4 - =

.

5.0 5.0
. sec ) .
a 22.0 o a.e 1 1 14001 FCURCCRN 506.0 [ 0.0 1 1 60.5000
a 22.0 Q Q.0 1 1 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
a 26.0 [ 9.0 1 1 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
a 24.0 a 6.0 1 1 2€£048 MCCULLGH 500.0 o 0.0 1 1 60.5000
L0 a SAGUARO1 15.5 a 0.0 1 1 15011 KYRENE 500.0 0 2.0 1 1 60.5000
L0000 a ang 14951 WPHX CCl 13.8 Q 2.0 1 1 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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ARIZONA_ voltages (230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EBV_voltages

(500 kV)

4
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. . I
| )}
M
; %
! ; o
b i : S |!
; t : Y
: i ! P ', !
t ; e i
: j . ) ~ B
i | ; et
i | | i
| \H
0.50 i | 0.50 . i
Time ( sec . Time ( sec .
U ©.5000 a vbus 14232 WESTWNGHW 230.0 [ 5.6 1 1 1.2000 — 0.5000 a vhu: 14001 FOURCORN 500. 0 ) 0.0 1 1 1.2000
smaw 6.5000 a vbul 14221 PNPKAPS 230.0 O ¢.e 1 1 1.2000 rers 0.50C0 a  vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 6.5000 a vbul 14203 CASGRAPS 230.0 o 0.4 1 1 1.2000 - - D.5C00 a  vbue 15021 FALOVRDE 500.0 Q 0.0 1 1 1.2000
am s 0.5000 & <vbus 15207 KYPENE 230.0 [ p.a 1 1 1.2000 0.50C0 a vbus 26048 MCCULLGH 500.0 0 6.0 1 1 1.2000
- - ©.5000 & vbus 15230 RUDD 230.4 L 0.9 1 1 1.2000 0.50C0 a  vbus 15011 KYRENE S00.0 o e.0 1 1 1.2000
0.5¢00 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 €0 50 Frequencies (500 kV)
. : . ‘
! | i |
| i |
\ . % S R
|
= 1
VS S
f i
i - - e - i
! | , |
| ; ! !
| i i .
| | | ! i ,
T e w ] oo
; ! i
| | | | ,
e S N A N -
i \ | i |
I I
| : | ‘ i i i I
-120.00 i | ! j 59.50.1
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14303 CHOLLA4 22.0 Q 0.0 1 1 120.0000 — 54.5000 a fbue 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
+aaa -120.0000 a ang 1491 FCNGN4CC  22.0 a 0.0 1 1 129.e00 maaa 59.5000 & fbue 24003 NAVAJO 500.0 0 0.0 1 1 60.5000
- - -120.0000 a ang 15581 NAVAJO 1 26.0 9 0.3 1 1 120.0000 - - 54.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- . -120.0000 a ang 14931 PALOVRD1 24.0 a 0.0 1 1 120.0009 - 56.5000 & fhue 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
- o=  -120.0000 & ang 14941 SAGUAROL 15.5 a 0.0 1 1 129.0000 - 5§.5000 a fhus 18011 KYRENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCl 13.8 ) 0.0 1 1 120.0000 -— 59.5000 & frus 14005 WESTWING 500.0 [ 0.0 1 1  60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

20 ARIZONA_voltages (230 kV)

EHV_voltages (500 kV)

|
- SNV SO
“ 1 I i
i 1 ;
I i
0.50 i % AR R . 0 U
0.0 5.0 0.0 5.0
Time( sec ) Time ( sec .
0.5000 a vbus 14231 WESTWNGH 230.0 g 0.9 1 1 1. 0.5000 a  vbu 14001 PCURCORN 500. ¢ C 0.0 1 1 1.2000
a e ©.5000 a vbul 14221 PNPKAPS 236.0 9 7.4 1 1 1. ©.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- m 0.5000 a vbul 14203 CASGRAPS 230.0 ] ¢.4a 1 1 1. 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
aw . ©.5000 a vbus 15207 KYRENE 230.0 4 v.a 1 1 1. ©.5000 a vbus 26048 MCCULLGH 500.0¢ © 0.0 1 1 1.2000
- - 0.5000 & vbus 15239 BUDD 230.0 0 2.0 1 1 1. 9.5000 a vbus 15011 KYRENE 5€0.0 © 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500. ¢ o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50_ ‘
i ' B i H
: i P ‘ i :
‘ ‘ : i
i H ! .
i ; : ;
| \ i
H I
| ' i !
I I
i
|
ot I—
|
: |
S . . - — = -3 .ﬁ*. - S —— s o
I
|
i
lm — - - - i
i
| i
- — 3
H i ! H
} ! ‘ i H
H H ! i H
i : i i i :
-120.00 : r i | w |
Time ( sec ) Time( sec ) .
20.0000 a ang 14503 CHOLLA4 22.0 o 0.0 1 1 EQ0U & I 14001 FCURCORN 5¢0.0 0 0.0 1 1 €0.5000
L0000 a ang 14914 FCNGN4CC  22.0 9 0.0 1 1 5000 a flus 14002 AJO 500.0 0 0.0 1 1 €0.5000
L0000 a ang 15981 NAVAJO 1 26.0 a 0.0 1 1 5000 a  fbus 15021 PALOVRDE 500.0 0 0.9 3 1 6G.5000
L0000 a ang 14931 PALOVRD1 24.0 J ©.0 1 1 5660 a  fbus €048 MCCULLGH 500.0 0 0.0 1 1 60.5000
L0000 & ang 14041 SAGUARO1l 15.5 Q 6.q 1 1 EGOD a  fbus 15011 KYRENE 500.0 0 0.0 1 1 €0.5000
.0000 a ang 14551 WPHX CCl 13.8 a o.0 1 1 8600 a  fhue 140405 WESTWING 500.0 0 0.9 1 1 60,5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

. I .20
| X
!
i
!
!
1! H
e |
0.50 0.50 L. Y ;
Time( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 140061 POURCORN 500.0 o 0.0 1 1 1.2000
aaaw 0.5000 a vbul 14221 PNPXAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
a = 0.5000 a vbul 14203 CASGRAPS 220.0 o ©.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0¢ o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.¢ o 0.0 1 1 1.2000
120.00 Rotorangles €0 50 Frequencies (500 kV)
¢ T - T T T
i H i i
! ! i \ ;
= —)‘,-.-
!
-120.00 | ; 59.50
Time ( sec . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fhus 14601 FOURCORN 500.0 0 a.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14603 MNAVAJO 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 6.0 1 1 120.0000 £$.5000 a fbus 15021 PALCVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14831 PALOVRDL 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14541 SAGUAROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1  13.8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

. 1.2
i
i
H I
: v
t
A ¥
i i
0.50 0.50 I |
Time ( sec ) . Time ( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 FOURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 Q9 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 9 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 1523¢ RUDD 230.0 [ 0.0 1 1 1.2000 0.5000 a vbue 15011 KYRENE 500.0 [ 0.0 1 1 1.2000
0.5000 a vbue 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120,00 Rotorangles 60.50 Frequencies (500 kV)
I |
SR ) A A : h
~ e i
i ;
: i ‘
‘
-120.00 i ! 59.50 |
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec
a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 60,5000
a ang 14514 FCNGN4ACC 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO $00.0 0 0.0 1 1 60.5000
a ang 15981 NAVRIC 1 26.0 [ 0.0 1 1 120.0000 59.5000 a fbus 18621 PALOVRDE 500.0 ¢ 0.0 1 1 60.5000
a ang 14931 PALOVRDL 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 [ 0.0 1 1 60.5000
a  ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - - 59.5400 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
a ang 14951 WPHX CC1 13.8 o 6.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING $00.0 Q 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

1.20 1.2 ;
| | |
H i
Time ( sec ) . Time ( sec .
— 0.5000 & vbus 14231 WESTWNGW 230.0 ¢ 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 Qo 0.0 1 1 1.2000
©.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2600 0.5000 a vbus 14003 NAVAJO 56G0.90 0 ©.0 1 1 1.2000
G.5000 a vbul 14203 CASGRAPE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 ©.0 1 1 1.z000
0.5000 & vbus 15207 KYRENE 230.0 o 9.0 1 1 1.2000 ©0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles €050 Frequencies (500 kV)
s -l —— e
R S O S S
|
-120.00 ! 59.50 : i
Time ( sec . Time ( sec ) .
— -120,0006 2 ang 14503 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0¢ o 0.0 1 1 60.5000
-120.0000 & ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 a 6.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120¢.0000 £9.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14231 PALOVRDL 24.0 o 0.0 1 1 120.0000 59.5000 a fhus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120¢.0000 a ang 145941 SAGUARCL 15.5 o 0.0 1 1 120.0000 59.5000 a fhus 15011 KYRENE 500.0 o ¢.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV_voltages (500 kV)
1.20 - - _ 1.20 — g
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T - R B i [ |
| | | ‘
| ‘
0.50 ‘. : o.50 L [_b I i
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
0.5000 & vbus 14231  WESTWNGK 230.0 9 9.5 1 1 1.2000 0.5000 a vbus 14001  POURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 a 2.6 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000 1
0.5000 a vbul 14203 CASGRAPS 230.0 9 2.0 1 1 1.2000 0.5000 a vbus 15021 PALCVRDE 500. 0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 236.0 1 9.0 1 1 1.2000 0.5060 a vbus 26046  MCCULLGH 500.¢ a b0 1 1 1.2000
6.5000 a vbus 15219 RUDD 239.0 [ 0.0 1 1 1.2000 - - 0,5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000 ]
- 0.5000 a vhbug 14008 WESTWING 500.0 o ©.0 1 1 1.2000 ‘

Rotorangles Frequencies (500 kV)
120.00 i 60.50 i

| i ; | ;
-120.00 i l ; i ! 59.50
5.0 0.0 5.0

me ( sec ) . Time ( sec ) .

D a ang 14903 CHOLLA4 22.0 o 0.0 1 1 E9.5000 a fbus 14001 FOURCORN 500.0 o ¢.0 1 1 60.5000

a ang 14914 FCNGN4CC  22.0 0 ¢.0 1 1 £5.5000 & fbue 14003 NAVAJO 500.0 L 0.0 1 1 60.5000

a ang 15981 NAVAJO 1 26.0 @ 0.0 1 1 56,5000 a fbue 150621 PALOVRDE 500,10 o e.0 1 1 60.5000

a ang 14931 PALOVRDL 24.0 o 0.0 1 1 £5.5000 a fhus 26048 MCCULLGH 500.0 o 6.0 1 1 60.5000

a ang 14941 SAGUARC1 15.5 ¢ ¢.Q 1 1 55,5600 a frus 15611 KYRENE 500.0 o 0.0 1 1 60.5000

a ang 14951 WPHX CC1 13.8 Q 0.9 1 1 54,5000 a fbue 14005 WESTWING 500.0 L3 0.0 1 1 60.5000
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120.00

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

( sec
vbus 14231
vbul 14221
vbul 14203
vbus 15207
rbus 15230

WESTWNGH

220,

230
239
236
230

bosae
coaan

i 0.50
9.0 1 1 1.2000
2.0 1 1 1.2000
9.0 1 1 1.2000
9.0 1 1 1.2900
9.6 1 1 1.2000

60.50

59.50

EHV_voltages (500 kV)

|
i i
.l'.l B T
[
1
‘
|
H i
sec .
o. 14001 FOURCOEN 500.0 o 0.0 1 1 1.2000
0.5 14003 AJO 500. 0 I ©.0 1 1 1.2000
0. 15021 PALOVRDE 500.0 ° 0.0 1 1 1.2000
0. -6048 MCCULLGH 500C.0 °© 0.0 1 1 1.2000
0. 15011 KYRENE 500.¢ © 0.0 1 1 1.2000
o. 14005 WESTWING 500.0 o a.0 1 1 1.2000
Frequencies (500 kV)
|
|
‘ |
i
' ‘ i
! i |
|
| ! |
| e ] [ ;
‘ ‘

e( sec . e( sec .
m—— ang 14903 CHOLLA4 22.0 1 a.0 11 120.0000 4 14601 FOURCORN 500.0 0 6.0 1 1 60.5000
NS a ang 14914 FCNGN4CC 22,0 ) 0.0 11 120.0000 14003 NAVAJO $00.0 Q 0.0 1 1 60.5000
- a ang 15981 NAVAJO 1 26.0 i a9.0 1 1 120.0000 15021 PALOVRDE 500.0 Q 0.0 1 1 60.5000
a ang 14531 PALOVRDI 24.0 © 0.0 1 1 120.008Q 26048 MCCULLGH 500.0 a 0.0 1 1 €0.5000
a ang 14541 SAGUAROL 15.5 ¢ a.0 1 1 120.0000 15011 KYRENE 500.0 a 0.0 1 1 60.5000
a ang 14551  WEHX CC1 13.5 o ol 11 120lce0d Y4605 WESTWING S00.0 o 50 1 1 05000
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EBV_voltages (500 kV)
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0.50 I A 0.50 L. ' b |
Time ( sec . Time( sec .
0.5000 a vbus 14231 WESTWHGW 230.0 9 0.0 1 1 1.2000 [e— C.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
aama 0.5000 a vbul 14221 PHPKAPS 230.0 a 0.0 1 1 1.2000 R ©.5000 a  vbus 14003 BAVAJO 500.0 o 0.0 i 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 i 0.9 1 1 1.2000 - ©.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
- . 0.5000 a vbue 15207 KYRENE 230.0 9 0.0 1 1 1.2000 ©.5000 a vbus 26038 MICULLGH 500.C o 0.0 1 1 1.2009
- - 0.5000 a vbus 15239 RUDD 230.0 9 0.1 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o ©.0 1 1 1.2000
0.5000 a  vbus 13008 WESTWING 500.0 o ©.0 1 1 1.2000
120.00 Rotorangles 60.50 Freguencies (500 kV)
’ ’ ; ) 1 T i
' i i ; ; :
: 5 ! : ‘ ‘
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- . ‘ _ e . .
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! ‘ ‘ i :
-120.00 55.50 i | : /
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5006 a  fbu: 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
- 0000 & ang 14914 FCNGN4CC  22.0 b g9.0 1 1 120.0000 59.2000 a fhus 14002 NAVAJO 500.0 0 0.0 1 1 60.5000
- 0000 a ang 15981 NAVAJO 1 26.0 9 g.0 1 1 120.0000 £9.8000 a fhue 15621 PALOVRDE 500.90 @ 0.0 1 1 60.5060
~120.0000 & ang 14931 PALOVRD1 24.0 9 G.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.¢ 9 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUAROl 15.5 0 2.0 1 1 120.00600 59.5000 a fbus 15011 KYRENE 500.0 ¢ 6.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0] 6.0 1 1 120.0030 £6.£060 a fbus 14008 WESTWING 506.0 i3 0.0 1 1 £0.5000
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1.20

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages

EHV_voltages (500 kV)

i
gEo- = ! '
== 1 !
i
! s
i
i
i
i
[ _—
i
I ;
0.50 B B : 0.50 1 . S O S JEOUE S —
Time ( sec . Time( sec .
0.5000 a vbus 14231 WESTWNGW 230.9 a v.0 1 1 1.2000 0.5000 a vbue 14001 FOURCORN E0¢. ¢ a 0.6 1 1 1.2000
0.5000 a vhul 14221 PNPKAPS 230.0 9 G.9 1 1 1.2000 0.5000 @ vbus 14003 NAVAJCO 500,0 Q 0.0 1 1 1.2000
0.5000 a vhbul 14203 CTASGRAPS 230.0 9 6.9 i 1 1.2000 0.5000 @  vbus 15001 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 9 0.9 1 1 1.2000 0.5000 a vbue 048 MCCULLGH 520.0 o 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 230.¢ a ¢.9 1 1 1.2060 0.5000 a  vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.50C00 a  vbus 14005 WESTWING 500.0 o o.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 i \ 60.50 ‘ ‘
; ; ' ' : i !
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i 1l ' ! ' | I '
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—_— - S [ - R R Y —
| | | | ‘ !
i % | oo
-120.00 i ! ) 59.50 : I ! i
Time ( sec . Time ( sec ) .
[r— -120.00600 a ang 14903 CHOLLA4 22.0 o a.6 1 1 120.00¢00 55,5000 a fbus 14502 PFCURCORN 500.0 0 0.0 1 1 60.5000
anan -120.0000 a ang 14914 FCNGNACC  22.0 0 4.0 1 1 120.0000 55.5000 a  fbus 14003 NAVAJO 500.0 0 6.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 0 Q9.0 1 1 12¢.0000 58.5000 & flus 150621 PALOVRDE 500.0 0 G.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRDYI 24.0 o 6.0 1 1 120.0000 £%,50G0 a  fbue 26048 MCCULLGE 500.0 [ 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUARRO1 15.5 o ¢.0 1 1 1Ie.0qc0 59.5000 a fbue 15011 KYRENE 500.0 Q 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1  13.8 v 9.0 1 1 120.@¢000 89.5050 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

ARIZONA voltages (230 kV)

0.0 - 5.0

(]
o
(6]
(=]

Time( sec ) . Time( sec ) .
0.5000 a vhbus 14231 WESTWNGW 230.0 o v.0 1 1 1.20400 0.5000 a  vbus 14001 FOURCORN 500. 0 o 0.0 1 1 1.2000
©.5000 a wbul 14221 PNPKAPS 230.0 o n.¢ 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500.0 0 0.¢ 1 1 1.2000
©.5000 a wbul 14203 CASGRAPS 230.0 o 0.6 1 1 1.2000 0.5000 a  vhus 15021 PALCVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vhus 18207 KXYRENE 230.0 o 0.0 1 1 1.2000 ©0.5000 a  vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 1%523¢ RUDD 230.0 e n.e 1 1 1.2000 0.5000 a vbuc 15011 KYRENE 500,00 o 0.0 1 1 1.2000
0.5000 a vbup 14005 WESTWING 500.0 D 0.0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)
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-120.00 ! I I 59.50. ! J

0.0 5.0 0.0 5.0

Time( sec ) . Time( sec .
-120.0000 & ang 14903 CHOLLA4 22.0 o 6.0 1 1 2 — 55,8000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 LR E£$.5000 a flus 14003 NAVAJO 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 (U] 1 by - = 54.5000 & fhue 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALGVRD1 24.0 o Q0.0 1 1 . 54.5000 a  fius 26048 MCCULLGH 500.0 Q 0.0 1 1 60.5000
-12¢.0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 L 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5000
~120.0000 & ang 14951 WPHX <C1 13.8 g a.0 3 1 120.0000 58.5000 a fbus 14005 WESTWING 506.0 0 0.0 1 1 60.5000
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1.20

ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

¥

Time ( sec

ec

0.5000 a vbus 14233 WESTWNGW 230.0 o o.0 1 1 0. 14001 FOURCORN 500.0 Q 0.0 1 1 1.
0.5000 a vhbul 142231 PNPKAPS 230.0 © 0.0 1 1 0.5000 a  vhug 14003 HAVAJO 500.0 [ 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 0.5400 a vhbus 15021 PALOVRDE 500.0 a ©.0 1 1 1.2000
4.5000 a vbus 15207 KYRENE 230.0 o a.0 1 1 6.5200 a vbus 26048 MCCULLGH 500.0 0 0.0 1 i 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 4.5090 & vhus 15011 3 HE 500.0 0 0.0 1 1 1.200¢
.5990 @ vhus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
12000 Rotorangles €0.50 Frequencies (500 kV)
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- .
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| I 59.50.
sec ) . Time ( sec ) .
14903 CHOLLA4 22.0 0 0.0 1 1 12¢.0000 59,5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
14914 FCNGN4CC  22.0 4 °.0 1 1 126.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
15981 NAVAJO 1 26.0 0 0.0 1 1 120.0400 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 €0.5000
14931 PALOVRDL 24.0 0 0.0 1 1 124.0000 59.500¢ a fbus 26048 MCCULLGH 500.0 [ 0.0 1 1 60.5000
14941 SAGUARDL 15.5 0 0.0 1 1 126.0000 59,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 68.5000
14951 WPHX CC1 13.8 [ 0.0 1 1 120.0600 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
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2009 APS Ten Year Plan

2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)
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0.50 d

Time( sec

0.5000 a vbus 14231 WESTWNGW 230.0
0.5000 a vhbul 14221 PNPKAPS 230.0
0.5000 a vbul 14203 CASGRAPS 230.0
0.5000 a vbus 15207 XYRENE 230.0
0.5000 a vbus 15230 RUDD 230.0
Rotorangles

120.00

w
o
o
o

Time ( sec

.5000 a  vbus 14001

o0t 1 o
0.0 1 1 1.2000 0.5000 a vbus 14003
0.0 1 1 1.2000 0.5000 a vbus 15021
0.0 1 1 1.2000 0.5000 a vbus 26048
0.0 1 1 1.2000 0.5000 a vbus 15011
0.5000 a vbus 14005

Frequencies

60.50

FOURCORN 500.
NAVAJO 500.
PALOVRDE 500.
MCCULLGH 500,
KYRENE 500.
WESTWING 500.

sonoos

52]
o

obaoen
ey
Sy
.

0

°

2

coocooo

(500 kV)

-120.00.

0.0
Time ( sec )

5.0 0.0
Iime( sec

5.0

-120.06000 & ang 14503 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a FOURCORN 500.0 o 0.6 1 i 60.5000
-120.0000 & ang 14914 FCNGN4CC  22.0 a 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
- . -120.0000 a ang 14931 PALOVRDL 24.0 a 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 606.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 o 9.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)
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0.50 0.50 . i
Time( sec . Time( sec
©.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
©.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 220.0 o 0.0 1 1 1.2000 ©.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 15230 RUDD 236.0 o 0.0 1 1 1.2000 ©.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
12000 Rotorangles 6050 Frequencies (500 kV)
I
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; i
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| | |
i
-120.00 J 59.50 i
Time( sec ) . Time ( sec )
-120.0000 a ang 14503 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.90 Q0 ¢.0 1 1 60.5000
~120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 Q ¢.0 1 1 60.5000
-1204.0000 &2 ang 15981 NAVASG 1 26.0 0 0.0 1 1 120.0000 5%.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL  24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 14541 SAGUAROL 15.5 0 0.0 1 1 120.C000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 50G.0 o 0.0 1 1 &0.5000
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

i
!
i

Time ( sec . Time( sec
0.5000 a vbu 14231 WESTWNGW 230.0 a 9.0 1 1 1.2Q60 Q.5000 a  vbus 14001 POURCORN 50¢.0 o 0.0 1 1 1.2000
©.5000 & vbul 14221 PNPKAPS 230.0 4 4.0 1 1 1.20606 0.5000 a vbur 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
©.5000 & vbul 14203 CASGRAPS 2390.0 a a.0 1 1 1.2900 - - 0.5000 a vbus 15021 PALOVRDE 500. ¢ ° 0.0 1 1 1.20600
0.5000 & vbus 15207 KYRENE 230.0 a 9.0 1 1 1.2000 .. . 0.5000 a vhug 2504F MCCULLGR 500.¢ o 6.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 231.0 L 9.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 500.0 o 2.0 1 1 1.20060
- 0.5000 a vbus 14005 WESTWING 500.¢ © 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
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-120.00 1 I ‘ : L i 59.50. !
sec . Time ( sec
14503 CHOLLA4 22.0 4 0.9 1 1 120.0000 56.5600 a fbue 14002 FOURCORN 500.0 0 0.0 1 1 60,5000
14914 PFCNGN4CC  22.0 [ 0.0 1 1 120.0000 56.5000 a  fbue 14003 NAVAJO 500.0 0 Q.0 1 1 60.5000
15981 NAVAJO 1 26.0 Q a.0 1 1 120.0000 59.5000 a fbius 15021 PALOVRDE 500.0 o ¢.0 1 1 60.5000
14931 PALOVRDY 24.0 Q v.e 1 1 120.0000 56.5000 a fhue 26048 MCCULLGHE 500.0 0 0.0 1 1 60.5000
14941 SAGUAROL 15.5 Q 0.9 1 1 120.0600 58.5000 a fbue 15611 KYR! 00.0 0 ¢.0 1 1 60.5000
14951 WPEX CCl1 13.8 a Q.0 1 1 120.0000 5¢.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

|

0.0
Time( sec
vbus

14231

EHV_voltages

(500 kV)

0.5000 a WESTWHGW 230.0 o a.0 1 1 1.2004 — 0.5000 a vbus 14901 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a  vhul 14221 PNPKAPS 23¢.1 o 0.4 1 1 1.200% 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 & vbus 15021 FALOVRDE 500, 0 o 0.0 1 1 1.2000
©.5000 a vbus 15207 KYREHE 23G.0 a 0.0 1 1 1.2009 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 5000 Q 6.0 1 1 1.2000
- 0.5000 @ vbug 14005 WESTWING 500.0 Q 0.0 1 1 1.2000
T T i
! : ‘ i | 1 i
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Time ( sec .
-120.0000 a ang 4903 CHOLLA4 22.0 Q d.0 1 1 120.c0000 56,5000 a  fbu 14001 FOURCORN 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 9.0 1 1 120.0C00 £5.5000 a  fbus 14003 NAVAJO 500.0 Q 0.0 1 1 €0.5000
-120.0000 a ang 15581 NAVAJO 1 26.0 0 0.0 1 1 120.0000 56,5000 a fbus 15021 PALOVRDE 500.0 o ¢.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 @ 0.0 1 1 124.0000 56.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14941 SARGUAROL 15.5 o 0.9 1 1 120.0000 56.5000 a fbus 1501 KYR] 506.0 o 9.0 1 1 €0.5000
-120.0000 a ang 14551 WPHX CC1 13.8 0 0.9 1 1 129.0000 56,5000 a fbus 14005 WESTWING 500.¢ o 6.0 1 1 €0.5000
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1.20

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

.20

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)
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Time ( sec . Time( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 7.0 1 1 1.2090 0.5000 a vbus 149001 FOURCORN 500.0 0 6.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 9.0 1 1 1.2009 C.5000 a  vkbus 14003 NAVAJO 200.0 o 2.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 9.0 1 1 1.20990 0.5000 a vbus 15021 PALOVRDE SC0. 0 a 2.0 1 1 1.2000
0.5000 a vbus 15207 K{FENE 230.0 ¢ Q9.0 1 1 1.2099 0.5000 a vbur 25048 MCCULLGHE 500.0 0 ¢.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230G.90 9 9.6 1 1 1.2099 ¢.5000 a vbus 15¢11 KYRENE 500.0 0 9.0 1 1 1.2000
0.5000 & vbus 140C5 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
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-120.00 I ! 59.50 ‘ | L
Time ( sec ) . Time ( sec .
S——— -120.0000 a ang 14903 CHCOLLA4 22.0 a 6.0 55.5006 a fbus 14401 FOURCORN 500.0 0 0.0 1 1 60.5000
e -120.0000 a ang 14914 FCNGN4CC  22.0 a 0.0 55.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 3 0.0 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14531 PALOVRD1 24.0 b 6.9 £5.5000 a  fhus 26648 MCCULLGH 50¢.¢ 9 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARC1 15.5 o 0.9 E5.E000 a  fbus 150611 KYRENE 500.0 9 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX C€C1 132.8 0 0.0 59.5000 & fbus 14005 WESTWING 500.¢ Q 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

\
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T

EHV voltages (500 kV)

0.0

ul

o

Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 234.0 o 9.0 1 1 1.2009 ©.5000 a vbus 14001 FOURCORN SC0.0 a 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 239.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 239.0 0 9.0 1 1 1.2000 ©.5000 a  vbus 15021 PALOVRDE 500.0 b3 0.0 1 1 1.2000
0.5000 a vbus 15297 KYFENE 23¢.0 o 9.0 1 1 1.2000 0.5000 a  vhbus I504F MCCULLGH 5€0D.0 Q 0.0 1 1 1.2000
0.5000 & vhus 15230 RUCD 230.0 9 g9.0 1 1 1.2000 0.5090 a vbus 15011 KYRENE 500.0 Q 0.0 1 1 1.2000
©.2%000 a vbus 14005 WESTWING 500.0 Q c.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
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-120.00. i ‘ P 59.50 |
Time( sec ) . Time( sec )
a ang 14903 CHOLLA4 22.0 a 6.0 1 1 120.¢4000 59.5000 & fhus 14001 POURCORN 560.0 0 0.0 1 1 €0.5000
a ang 14914 FCNGN4CC 22.0 a ©.0 1 1 120.06000 54.50060 a  fhue 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
a ang 15981 NAVAJC 1 26.0 Q o.a 1 1 10,0000 5%.5000 a fbue 15G21 BALOVRDE 500.0 0 0.0 1 1 €0.5000
a ang 14931 PALOVRD1 24.0 a 0.0 1 1 120.0000 56.5000 a fbus 26045 MCCULLGH 500.0 o 0.0 1 1 60.5000
a ang 14941 SAGUAROCL 15.5 Qa 0.0 1 1 120.0000 55.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.c¢000 54.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1

a:stab 2013 _GEN_YUCCA.chf
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c:\chf
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Stability Plots



Simulation

Transmission Element Outages
From Bus (Fault Location)

Avery
Avery
Casa Grande
Casa Grande
Cactus
Cactus
Country Club
Country Club
Cholla
Cholla
Cholla
Cholla
Cholla
Cholla
Coconino
Coronado
Delany
Delany
Delany
DRPP
Dugas
Deer Valley
EDS
EDS
El Sol
Four Corners
Four Corners
Glendale
Glendale
Glendale
Gila River
Hassayampa
Hassayampa
Jojoba
Jojoba
Jojoba
Kyrene
Kyrene
LEUPP
Liberty
Lonepeak
Lonepeak
Lincoln Street
Lincoln Street
Mazatzal

Table of Contents

To Bus
Raceway
TS6
Desert Basin
Milligan
Ocotillo
Pinnacle Peak
Grand Terminal
Lincoln Street
Four Corners
LEUPP
Preacher Canyon
Pinnacle Peak
Saguaro
Sugar Loaf
Verde
Sugar Loaf
Harquhala
Hassayampa
Sun Valley
FCW
Raceway
Westwing
Marana Tap
Pinal Central
Agua Fria
Cholla
Moenkopi
Agua Fria
Glendale West
Grand Terminal
Gilabend
Jojoba
N.Gila
Gila River
TS4
Kyrene
Ocotillo
Browning
Coconino
TS4
Pinnacle Peak
Sunnyslope
Ocotillo
West Phoenix
Preacher Canyon

KV

230
230
230
230
230
230
230
230
345
230
345
345
500
500
230
500
500
500
500
500
500
230
230
230
230
230
500
230
230
230
230
500
500
500
230
500
230
500
230
230
230
230
230
230
345

E
&
(¢

RN NN R W N




Simulation

From Bus (Fault Location)

Mazatzal
Meadowbrook
Meadowbrook

Milligan

Moenkopi
Moenkopi
Moenkopi
N.Gila
Navajo
Navajo
Navajo
Preacher Canyon
Perkins
Palo Verde
Palo Verde
Palo Verde
Pinnacle Peak
Pinnacle Peak
Pinnacle Peak
Reach
Red Hawk
RME
Rudd
Rudd
Raceway
Saguaro
Saguaro
Saguaro
Santa Rosa
Santa Rosa
Surprise
Sundance
Surprise
TS4
TS6
West Phoenix
West Phoenix
White Tanks
White Tanks
Yavapai
Yavapai

To Bus
Pinnacle Peak
Country Club

Sunnyslope
TS12
Eldorado
RME
Yavapai
Imperial Valley
Crystal
Dugas
RME
Pinnacle Peak
Mead
Devers
Rudd
Westwing
Ocotillo
Reach
Raceway
Lonepeak
Hassayampa
FCW
Liberty
Palm Valley
Westwing
San Manuel
Tatmomli
TS12
Desert Basin
Tatmomli
Westwing
Pinal Central
El Sol
Palm Valley
Pinnacle Peak
Rudd
White Tanks
El Sol
Rudd
Willow Lake
Westwing

KV
345
230
230
230
500
500
500
500
500
500
500
345
500
500
500
500
230
230
500
230
500
500
230
230
500
115
230
230
230
230
230
230
230
230
230
230
230
230
230
230
500

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7))
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86



. Simulation Page

Transformer Qutages (Fault on High Side)

Cholla 500/345kV #1 87
Cholla 500/345kV #2 88
Cholla 345/230kV 89
Four Corners 345/230kV 90
Four Corners 500/345kV #2 91
Four Corners 500/345kV #1 92
Gila River 500/230kV 93
N.Gila 500/230kV 94
Pinnacle Peak 345/230kV #1 95
Pinnacle Peak 345/230kV #2 96
Pinnacle Peak 345/230kV #3 97
Pinnacle Peak 500/230kV 98
Prescott 230/115kV 99
Raceway 500/230kV 100
Saguaro West 500/115kV 101
Saguaro East 500/115kV 102
Saguaro West 230/115kV 103
Saguaro East 230/115kV 104
Sun Valley 500/230kV 105
Westwing West 500/230kV 106
Westwing East 500/230kV 107
. Yavapai 500/230kV 108



. Simulation Page

Generator Qutages (Fault at Generator Terminal)

Arlington ST1 109
Cholla 4 110
DRPP G1 111
Four Corners 5CC 112
Gila River ST1 113
Mesquite ST1 114
Navajo 2 115
Ocotillo ST2 116
Palo Verde 1 117
Q044 118
Redhawk CT2 & ST1 119
Saguaro CT3 120
Sundance G3 & G4 121
West Phoenix North SCT2 122
West Phoenix South CC1 123
Yucca 1 124



ARIZONA voltages

2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

(230 kV

EHV_voltages (500 kV)

10f 124

"
Time ( sec Time ( sec ) .
0. vhus 14231 WESTWNGW 0 o 0.0 1 1 1.2000 —— 0.5000 a bus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
Q. voul 14221 PNPKAPS o o 0.0 1 1 1.2000 0.5000 & vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0. vbul 14203 CASGRAPS o ) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 509.0 0 0.0 1 1 1.2000
Q. vbus 15207 KYRENE ] o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
Q. vbul 15230 RUDD o 0 0.0 1 1 1.2000 0.5000 a vbus 15011 RENE 500.0 0 0.0 1 1 1.2000
©0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles 60.50 Frequencies (500 kV)
i | | i
e U S
i
: :
i
.
j |
| i ‘ 59.50 I
Time ( sec Time{ sec ) .
ang 503 CHOLLA4 .0 0 0.0 1 1 0000 — 59.5000 a fbus 14001 FQURCORN 500.0 0 0.0 1 1 €0.5000
ang 14914 FCNGN4CC .0 0 0.0 1 1 0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
ang 15981 NAVAJO 1 .0 0 0.0 1 1 0000 59.8000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
ang 14931 PALOVRD1 .0 ] 0.0 1 1 0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
ang 14941 SAGUAROL .5 0 0.0 1 1 Q000 59.5000 a fbus 15011 KYRENE 500.C o 0.0 1 1 60.5000
ang 14951 WPHX CC1 .8 o 0.0 1 1 0000 - 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab_2018_av_rw.chf c:\chf

Thu Jan 22 10:55:42 2009




0 ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

—_— 1.2
i
{
R R 3 iy
EEEEEE: SR A R LT A | .
1_\ H
1} |
" i
v T
Al I
|
i
. H
i
0.50.L = 0.50.
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o ¢.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 ] 0.0 i 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o .0 1 1 1.2000
- - 0.5000 a  vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.90 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 i 60.50 i
|
i
:
i
: |
-120.00 | ; : 59.50
Time( sec ) . Time( sec ) .
-120.0000 a  ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 9.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 . . 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120,0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o ¢.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab 2018 av tsé6.chf c:\chf
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Thu Jan 22 10:55:45 2009




2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case
ARIZONA voltages (230 kV) 1.5 EHV_voltages (500 kV)
: T ] 7 : 7
B T e N Wy EE e
L NS AN IR WS SN INUUU BN W A—
.
‘
)
‘
;
:
'
' |
i
)
'
'
'
;
'
1)
'
.
K
'
)
;
) i
0.50 - ‘ ! 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
. 0.5000 a  vbul 14223 PNPKAPS 230.0 D] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 a 0.0 1 1 1.2000
—— 0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a wvbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ ‘ 60.50 ‘
H i
:
- i
e TR
S A i VU N0 SN SN DU AR PO
H
| |
| ::
-120.00 : 59.50 {
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
— ~120.0: a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
anan -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59.58000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- o= -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVED1 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14541 SAGURRO1 15.5 ¢ 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14851 WPHX CC1 13.8 o 0.0 1 1 120.0000 59.5000 a fhus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab 2018 _cas_dbg.chf c:\chf
3of 124
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.20

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

.20

EHV_voltages

(500 kV)

®

4 of 124

i
R I U D N S = R R R e Dl
e = — ==
1
i i
- 't
\
.
N H
1 N
1 - .
; ‘
.
. ‘
[l i | i
: ‘ i : ‘ i
. ! t I
' : i
) i i
1 ! R S —
1 1 N
\ ‘
, i
i }
] A e - [
‘ 1
)
. D
1 I
" ) |
1 i i H
' i I
1 | i ! i
, ; | ;
0.50 \ i : 0.50 !
Time ( sec Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 L 0.0 1 1 1.2000 — ©.5000 a vbus 13001 FOURCORN 500.0 o 0.0 1 1 1.2000
wemw 0.5000 a vbul 14221 PNPKAPS 220.9 [ 0.0 1 1 1.20900 . 0.5000 a  vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 FPALOVRDE 500.0 [ 0.0 1 1 1.2000
- - 0.5000 a vbus 15297 KYRENE 230.0 Q ¢.0 1 1 1.2000 -w 0.5000 a vbus 26048 MCCULLGR 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 - - 0.5000 a  vbus 15011 (YRENE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a  vbus l4c0s WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
. : : ‘ ‘ . ‘
‘ H |
| 1 i
_ - ——— S S S S . b i J D
| | ‘ |
: ; : :
i |
‘ ! !
I ; I i
! ] \
! i
i ! i | |
|
| I |
- | . | )
! | i |
' 1 I " !
- e S NN
;
i§\~§§u——' —
; :
; I
i !
o [ [
: |
: :
‘ i
i i ! i
! i
: i :
| | !
i i |
i ! | ! H
i | | : i
— b —— ; '
; :
I I I
-120.00 59.50 i L
Time ( sec ) Time ( sec ) .
-120.0000 a ang 14903 CHOLLR4 22.0 [ Q.9 1 1 120.0000 — 59.5000 a fbus 1400 FOURCORN 500.0 0 0.0 1 1 60.5000
120.0000 a ang 14914 FCNGN4CC  22.0 o Q.0 1 1 120.0000 e 59.5000 a fbuse 140063 NAVAJO 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 15981 NAVAJO 1 26.0 1 a.a 1 L 120.0000 - = 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 €0.5000
- 120.0000 a ang 14931 PALOVRD1 24.0 a 0.0 1 1 120.0000 - 59.5000 & fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
- am 120.0000 a ang 14941 SAGUARCL 15.5 o 0.0 1 1 120.0000 - - 59.5000 a fbus 150611 KYRENE 500.0 0 0.0 1 1 60.5000
[— -120.0000 a ang 14951 WPHX CCl1 13.8 [ 4.0 1 1 120.0000 - 52.5000 a  fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab 2018 cas mill.chf c¢:\chf

Thu Jan 22 10:55:50 2009




ARIZONA voltages

2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

(230 kV)

EHV_voltages (500 kV)

0.50 0.50 !
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 18021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 g 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
0.5000 & vbul 15230 RUDD 230.0 9 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2600
- 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 : . 60.50
i ]
<=L A P .
N
SRR
|
{
H
-120.00 . 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 52.5000 a fbus 1400 FOURCORN 500.0 9 0.0 1 1 60.5000
-120,0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 2.0 1 1 60.5000
-120.0000 a ang 15381 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1  24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 [ 0.0 1 1 60.5000
-120,0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1  13.8 o 0.0 1 1 120.0000 Pra—— 59.5000 a fhus 14008 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab_ 2018 cat_oct.chf c:\chf
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

1.2 -
‘
i
_ e A T R e U e S
C S N T T L. - N SRS S FEIES SN S
— e o L T .
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L i |
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i
0.50 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 g 0.0 1 1 1.2600 — 0.5000 a vbus 14001 FOURCORN 500.0 ° 0.0 1 1 1.2000
R 0.5000 a vbul 14221 PNPRAPS 230.0 0 0.0 1 1 1.2000 s 0.5000 a  vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- = 0.5000 a vbul 14202 TASGRAPS 230.0 i) 0.0 1 1 1.29000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 o 9.9 1 1 1.2090 0.5000 a  vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15220 RUDD 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Freguencies (500 kV)
120.00 ‘ ‘ 60.50 ‘ ‘
‘ ‘ ‘ ; ‘ ‘
| ! : i i : '
H ' | i | 1 ' ! ! ; |
- S - . - RS S - S ,7+,, ‘ R - . S IR S A W,ﬁ
: ! ! ; ! i i !
: i ! ; :
i i i
| ! : ‘
: : i
| o
! : : ‘
. - ; i
; i
|
\ ‘ ‘
; ‘ T 4777 .
i I
!
-~
. ‘ S N :
I | = i
; | . !
i | ; |
!
s e A —
| | |
e 50 (RO SR AU | [ - Lo
! i i i
| P ‘
‘ ! i : ;
| : i ;
i | i ;
| : !
| ‘ ‘ !
o S | i [—
H i i T
i I H H I
: ! ! | ; :
: f | |
-120.00 I ! i ! 59.50
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 a a.a 1 1 120.0000 — 54.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120,0000 & ang 14514 FCNGN4CC 22.0 a () 1 1 120.0000 e 55.5000 a fbus 14003 NAVAJO 500.0 o e.0 1 1 £0.5000
~-120.0000 a ang 15981 NAVAJO 1 26.0 ¢ 0.0 1 1 130.0000 - = £6.5000 a fbus 15021 PALOVRDE 500.0 9 0.0 1 1 60.5000
-120.0000 2 ang 14931 PALOVRD1 24.0 Q 0.0 1 1 120.0000 - 59.5000 a fhus 26048 MCCULLGH 500.0 4] 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - 559.5000 a fhus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1 13.3 o 0.0 1 1 120.0600¢ - . 59.5000 a fbus 14008 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
N
Page 1
a:stab 2018 cat pp.chf c:\chf
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

: i}
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‘ .
Time( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 O 6.0 1 1 1.20010 0.5000 a  vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
«wan 0.5000 a vhul 14221 PNPKRAPS 230.¢ a Q.0 1 1 1.2000 0.5000 a vbus 140032 NAVAJO 500.0 4] 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGFAPS 230.0 Q Q.0 1 1 1.2000 0.5000 a  vbug 15021 PALOVRTE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbue 15207 KYRENE 230.9 q 0.0 1 1 1.2000 0.5000 a  vbus 25048 MCCULLGH 50C.¢ o 0.0 1 1 1.2000
- - 0.5000 a  wvbul 15230 RUDD 230.9Q a 0.0 1 1 1.2000 0.5000 a vbus 150311 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 ° 0.0 i 1 1.2000
20.00 Rotorangles €0.50 Frequencies (500 kV)
" T 7 7 " 1 ; 7
¢ i | '
! ‘ : ‘ i ‘
I SN R S N S S S SO S R S S
| i \ | :
i ! i
\ ; ‘
‘ ' !
i i
‘
] o !
- I i
- | !
e
|
‘
i i
L
|
‘ ;
;
Time ( sec ) . Time ( sec ) .
— ~120.0000 a ang 14903 CHOLLAR4 22.0 o a.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
F— -120.0000 a ang 14914 FCNGN4CC 22.0 o a.o 1 1 59.5000 a fbue 14003 NAVAJO 500.0 [ 0.0 1 1 £€0.5000
- - -120.0000 a ang 15981 NAVAJO 1 26.0 o 6.0 1 1 5¢.5000 a fbue 1EG21 PALOVRDE 500.0 o 0.0 1 1 €0.5000
- - -120.0000 a ang 14831 PALOVRD1 24.0 o 6.0 1 1 £5.5000 a fhus 26043 MCCULLGH 500.0 o 0.0 1 1 €0.5000
- - -120.0000 a ang 14841 SARGUARQL 15.5 Q Q.0 1 1 £9.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
[—— -120.0000 a ang 14951 WPHX CC1 13.8 Q 0.0 1 1 - 59.5000 a fhus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab_2018_cc_grndtrm.chf c:\chf
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

s

EHV_voltages

(500 kV}

0.50 0.50 i ; j
0.0 5.0 0.0 5.0
Time ( sec ) Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
Y 0.5000 a vbul 14221 PNPKAPS 230.0 "] a.0 1 1 1.2000 ¢.5000 a  vbus 14003 NAVAJO 500.0 0o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 a 7.0 1 1 1.2000 ©.5000 a  vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 q v.0 1 1 1.2000 0.5000 a  vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 FUDD 230.0 a 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbug 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Fregquencies (500 kV)
120.00 ‘ 60.50 :
| | i
i i
H i i |
I i 5 '
‘ i
= i~ R B e St
' i : |
. i : i
| i i
‘ ‘
! : ‘
SN —— —_— Il — — - "
: - i - B ik =t
!
|
| |
I i
i i ‘ i
‘ I i
; | i i
i ! ! .
| : -~ B e B e ; :
i | | ;
\ ‘ ; i :
-120.00 ; 59.50 L :
0.0 5.0 0.0 5.0
Time ( sec ) Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 o a.0 1 1 120.60000 — 59.5000 a fhbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14914 FCNGN4CC  22.0 Q a.o 1 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 55.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q a.0 1 1 55.5006G a frus 26048 MCCULLGH 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 Q a.0 1 1 56.5000 a fbhus 15011 RENE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPEX CC1 13.8 ] 0.0 1 1 £6.5000 a frus 14005 WESTWING 500.0 [ 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

.2 . 1.20

0 ARIZONA_voltages (230 kV) EHV_voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTANGW 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0C o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 q 0.0 1 1 1.2000 0.5000 a  vburs 14003 NAVAJC 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 239.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 21¢.0 1] 9.0 1 1 1.2000 0.5000 a vbus 2604B MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 ©.5000 a  vbus 15011 XYRENE 500.C 0 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
I ‘ | i !
i i
i ; 1 ! :
] H | ‘
L | ‘ - i ; I _ S
H |
‘ !
! I
; |
|
| |
‘ !
‘ |
i ‘ H
i
| ! ‘
Time ( sec ) . Time ( sec ) .
mae—— -120.0000 a ang 14903 CHOLLA4 22.0 Q a.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCHNCNACC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJQ 500.0 o 0.0 1 1 €0.5000
~120.0000 a ang 15981 BAVAJO 1 26.0 o 0.0 1 1 R B$.5000 a fbue 15021 PALOVRDE 500.0 ] 0.0 1 1 6€0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 5%.5000 & fous 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14541 SAGUARO1 15.5 0 ¢.0 1 1 55.5000 & fhus 15011 KYRENE 500.0 ) 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 E&.5000 & fbue 14005 WESTWING 500.0 o 0.0 1 1 60.5000

CATSHV_2018HS_final.sav
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0.0

2009 APS Ten Year Plan

ARIZONA voltages (230 kV)

Time ( sec
5000 a vbus 1

0. 4231
0.5000 a vbul 14221
0.5000 a vbul 14203
©.5000 a vbus 15207
0.5000 a vbul 15230

CASGRAPS
KYRENE
RUDD

coabo

5.0
0.0 1 1
0.0 1 1
0.0 1 1
0.0 1 1
0.0 1 1

[eyepeyers

EHV_voltages

2018 Heavy Summer WECC/WestConnect Case

(500 kV)

Timq} sec

0.5000 a 14001
0.5000 a vbus 14003
0.5000 a vbus 15021
0.5000 a vbuc 26048
0.5000 a vbus 15011
0.5000 a  vbus 14005

FOURCORN 500.
NAVAJO 500.
FALOVRDE 500.
MCCULLGH 500.
KYRENE 500.
WESTWING 500.

shomao0
comcan

ocoooon

ocooooo
[EyeyyTp—_
P

HERe e
v
3
S
E

Rotorangles Frequencies (500 kV)
120.00 : 60.50 ‘ ‘ ;
i ‘ 1 ‘ !
| ! ' .
! ‘ \ | ; ; |
. S I— TSN U PR
P L ‘ !
i | . i i H
P : : o
oo ‘ ‘ .
‘ . : ; 1 } i
|
- . - O
| i '
i |
i : A !

w
0
%21
o

0.0 5.0 0.0 5.0

Time{( sec ) . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 id 0.0 1 1 120.000¢ — 54.5000 & fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FONGN4CC  22.0 a 9.0 1 1 120.0000 . 59,5000 a fbus 14003 NAVAJO 5006.0 ] 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 1] Q.0 1 1 120.0000Q - 59.5600 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 6€0.5000
-120.0000 a ang 14931 PALOVRDL 24.0 a () 1 1 120.0000 - . 55.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 i) 9.0 1 1 120.000¢Q [ 56.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1  13.8 o 0.9 1 1 120.0000 [—— 59.5000 a fLus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

11 0f 124

1.20 1.2 .
o= - ml e = e e r I it ” -
i DU et SUR SN | W7
;
! g
Nl
3
i
0.50 0.50 :
0.0 5 0.0 5.0
Time ( sec ) . Time ( sec .
0.5000 a vbue 14231 WESTWNGW 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCOEN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 4 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o ¢.0 1 1 1.2000
0.5000 a vbul 14203 CRSGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 4] 0.0 1 1 1.2000 - 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- 0.5000 a wvbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 50C.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 :
i
i
i
]
i
i i
fa : i
i !
p—— oo S
|
|
|
|
!
|
-120.00 59.50 |
0.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 . 0000 — 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 14914 FCNGN4CC 22,0 ] 0.0 1 1 L0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
120.0000 a ang 15881 NAVAJO 1 26.0 ] 0.0 1 1 .0000 58.5000 a fbus 15021 PALOVRDE 500.0 a 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL 24.0 o Q.0 1 1 L0000 59.5000 a fbus 26048 MCCULLGH 500.0 ° 0.0 1 1 60.5000
-120.0000 & ang 14941 SAGUAROL 15.5 o G.0 1 1 L0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
120.0000 a ang 14951 WPHX CC1 13.8 ] 0.0 1 1 L0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

12 of 124

7
B U Lol [ Rt s A :
TSI T I TT R S ,
; ;
1 M i
1 H |
I i
— i S —_— - !
|
i
- '
i H
I H
! !
|
;
1 . ‘ i
? ; !
0.50 : 0.50 :
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 ) 0.0 1 1 1.2000 0.5000 a  vbus 14001 FOURCORN 500C.0 0 0.0 1 1 1.2000
- 0.5000 a vbul 14221 PNPKAPS 230.0 0 a.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14293 CASGRAPS 230.0 0 a.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
-- . 0.5000 & vbus 15207 KYRENE 230.0 a 0.0 1 1 1.2000 0.5000 a  vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
[ 0.5000 a vbul 15230 RUDD 230.0 Q a.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 @ vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50 ‘ ‘ ‘ ‘ ‘
i | : ! |
i | : i |
I : ‘ i |
— ‘ - - - e - -4 - S S ,"_ -
I i
\ | ‘
| ! .
H I
3 |
i S
I _ Lt RS ISV SR
‘ ;
|
- il
— ‘ ! . . -
! i
i
- ; o N S - .
|
i
|
‘ ‘
1 !
; ! : !
I i B i i
i | ‘ 1 !
; - T ; - e
+ i I
| | ‘ ‘ | i
! : !
-120.00 I : 58.50 i 1 |
0.0 5.0 0.0 5.0
Time( sec . Time ( sec ) .
— ~120.0000 a ang 14903 CHOLLASG 22.0 [d 0.0 1 1 £9.2000 a fLus 24001 FOQURCORN 500.0 o 0.0 i 1 €0.5000
P ~120.0000 a ang 14914 FCNGN4CC  22.0 a Q.0 1 1 . £9.8000 a fbue 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVRJO 1 26.0 Q 0.0 1 1 - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL 24.0 a Q.0 1 1 - 55.2000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SRAGUARC1 15.5 a 0.0 1 1 120.0000 - - £9.5000 a fbus 18011 KYRENE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 - » 55.5000 a  fbous 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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ARIZONA voltages

2009 APS Ten Year Plan

(230 kV)

EHV_voltages

2018 Heavy Summer WECC/WestConnect Case

(500 kV)

11
- L1l
s ‘
i
:
- i
Time ( sec . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 [ 7.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNFKAPS 230.0 0 u.¢ 1 1 1.2000 0.5000 a  vbug 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CRSGRAPS 239.0 Ll 0.0 1 1 1.2000 0.5000 a  vbug 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbug 15207 KYPENE 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 23G.9 a 0.¢ 1 1 1.2000 0.5000 a  vbus 15011 EYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €050 Frequencies (500 kV)
r P o ‘ ' T |
I ! :
1 ‘
i
; :
- 1 Es AL - I— R - - e
! H
|
! i
; i |
B I i i
i | i i i
: i !
i i I i
A T B - |
1 ! 1 { H i
H i : : |
-120.00 1 | / ; 59.50 i / J
Time ( sec ) . Time ( sec ) .
~120.0000 a ang 14903 CHOLLA4 22.0 [ 0.0 1 1 120.0000 5%.5000 a fbuz 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14514 FCNGN4CC  22.0 a 0.Q 1 1 120.0000 58.5000 a fbue 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 a 0.0 1 1 120.0000 £9.5000 a fbue 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 o a.a 1 1 120.0000 56.5000 a fbue 2€048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 o a.a 1 1 120.0000 8¢.5000 a fhus 15011 KYRENE 500.0 [ 0.0 1 1 €0.5000
~120.0000 a ang 14951 WPHX CC1 13.8 o 9.0 1 1 120.0000 54.5G00 a fbue 14005 WESTWING 500.0 o 0.0 1 by 60.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV) 0 EHV_voltages (500 kV)

(@]
(@]
ul
o
(=]
(@]
ul
o

Time( sec ) . Time( sec ) .
—— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
.- 0.5000 a vbul 14221 PNPKRDPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
-. . 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 ©.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 ] 0.0 1 1 1.2000
120. 00 Rotorangles 60.50 Freqguencies (500 kV)
. - T T T . T
‘ i T
| !
N
,
i
-120.00 i { : 59.50
Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [ 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 ] 0.0 1 1 120.0000 PR 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 4] 0.0 1 1 60.5000
120.0000 a ang 14941 SAGURRCL 15.5 o 0.0 1 1 120.0000 55.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 1z0.0000 59.5000 a fhus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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kv)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230

EHV_voltages (500 kV)

Ul

15 0f 124

0.50 0.50
Time ( sec ) . Time( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 2130.0 a 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
sewe 0.5000 a vhul 14221 PNPKAPS 230.0 g 2.0 1 1 1.2000 s e 0.5000 a  vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 9.0 1 1 1.2000 0.5000 a  vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.0 a9 0.C 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 J 0.¢ 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
©.5000 a  vbus 14008 WESTWING £00.0 o 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Freguencies (500 kV)
° T T H . T T T
s 3 ! 1
B H ! |
L .- - SN A . i . L S SO N
i I |
; | i i |
i | | i i i
. ! ! ; ' :
. i 1 ‘
! .
I
:
,_._W; = H
— e - , : —
i ,
.= : i i
: i :
‘ J
| i
‘
|
|
B N
; ‘
i ‘ :
1 H i
‘ i i
i :
‘
i : i
i ‘ i
i i
‘
i |
‘ ;
-120.00. 59.50 !
Time( sec ) . Time ( sec )
~120.0000 a ang 14903 CHOLLA4 22.0 o a.¢ 1 1 120.0000 — 55.5000 a fbus 14001 FOURCORN 500.0 i) 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGNACC  22.0 e a.o 1 1 120.49000 "ana 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 15881 NAVAJO 1 26.0 a ¢.0 1 1 120.0000 54.5000 a  fbue 150%21 PALOVRDE 500.0 0 0.0 1 1 60.5000
- ~120.0000 a ang 14831 PALOVRD1 24.0 a 0.0 1 1 120.0000 55.50600 a fbus 26048 MCCULLGH 500.0 a 0.0 1 1 60.5000
- -120.0000 & ang 14841 SAGUARO1 15.5 Q 0.0 1 1 120.0000 59.5000 a fhus 215011 KYRENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 Q 0.0 1 1 120.0000 58.5000 & fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

ARIZONA voltages (230 kV)

i - i
| ;
[ - B * -
! I ;
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 J 0.0 1 1 1.2000 0.5000 a  vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.z2000
0.5000 a vbul 14221 PNPKAPS 220.0 a 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 14203 TRSGFAPS 230.0 a 0.0 1 1 1.2000 0.5000 a  vbus 15021 TALCVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYPENE 230.0 J 2.0 1 1 1.2000 0.5000 a  vbus 260D4B MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 a 0.0 1 1 1.2099 0.5000 a  vbus 150211 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
. T B T - ‘ T T
f i |
| i i i H |
’ . : i ; | |
i i | i ! i i i ! | i
! - 4 } ! : ; ; b
: i ‘ ; j : |
i . i ! i
: I ; I |
|
| ! [
i
.
;
Time ( sec ) . Time ( sec ) .

— -120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 £5.2000 a fLus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22,0 o ¢.0 L 1 120.0000 £6.5000 a fhus 14003 NAVARJO 500.0 Q ¢.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 [ 0.9 1 1 120.0000 59.5000 a fbue 15621 PALOVRDE 500.0 0 0.0 1 1 60.5000

- -120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 120.0000 a 55,5000 a fbue 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARQL 15.5 Q 0.0 1 1 120.0000 - 55,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCl 13.8 o e.0 1 1 120.0000 - E9.5000 a fhus 14005 WESTWING 500.0 0 0.0 1 1 £0.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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0 ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan

EHV_voltages

2018 Heavy Summer WECC/WestComnnect Case

(500 kV)

wul
(=]
(@]
o

17 of 124

Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 - 0.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 1.2000
0. 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 . . 0.5000 a vbus 14003 NAVAJO 500.0 4] 0.0 1 1 1.2000
0. 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0. 15207 RENE 23¢C.C 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0. 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 RENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000

Rotorangles 60.50 Frequencies (500 kV)
;
i

;

|

i

59.50 !

sec . Time ( sec .
14803 CHOLLA4 -0 o 0.0 1 1 120.0000 ettt £8.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
14914 FCNGN4CC .0 o 0.0 1 1 120.0000 . 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
15981 NAVAJO 1 .0 o 0.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
14931 PALOVRD1 .0 o 0.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
14541 SAGUAROL .5 o 0.0 1 1 120.0000 - - 5$.5000 a fbus 15011 KYRENE 500.0 ] 0.0 1 1 60.5000
14951 WPHX CCl .8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14008 WESTWING 500.0 o 0.0 1 1 60.5000

CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

, !
) !
: . :
i |
1 N
0.50 0.50 .
0.0 5.0 0.0 5.0
Time ( sec ) Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vhbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vhus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 -- » 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 ) 0.0 1 1 1.2000 - - 0.5000 a vbhus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencieg (500 kV)
120.00 60.50
|
:
| . ]
i
-120.00 59.50
0.0 5.0 0.0 5.0
Time ( sec ) Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 1206.0000 59.5000 a fbus 14003 NEVAJO 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.c000 59.5000 a fbus 15021 PALOVRDE 500.0 ) 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 5%.5000 a fbus 26048 MCCULLGH $00.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 o 0.0 1 1 120.0000 58.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14851 WPHX CCl1 13.8 o 0.0 1 1 120.0000 £9.5000'a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab 2018 del hass.chf c:\chf
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

1.20

EHV_voltages (500 kV)

D B Etteoen

19 of 124

K]
.
.
X
. :
i
0.50 . 0.50 i
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 [ 0.0 1 1 1. — 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
aruw 0.5000 a vhul 14221 PNPKAPS 230.0 o 0.0 1 1 1. -« n - 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- = ¢.5000 a vhbul 14203 CASGRAPS 230.0 o 0.0 1 1 1. 0.5000 a vbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1. 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vhbul 15230 RUDD 230.90 o 0.0 1 1 1. - - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- ©.5000 a vbus 14005 WESTWING $00.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 ‘ ‘ ‘
; i
~120.00 ‘ | 59.50 ;
0.0 5. 0.0 5.0
Time( sec ) . Time ( sec .
— 120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 — 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
“ e 120.0000 a ang 14814 FCNGN4CC 22.0 0 0.0 1 1 . . 59.5000 a fbus 14003 NAVAJO 500.90 [ 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1  26.0 0 0.0 1 1 - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRDL 24.0 [ 0.0 1 1 - 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
120.0000 a ang 14941 SAGUAROL 15.5 [ 0.0 1 1 ™ 59.5000 a fbus 15021 KYRENE 500,0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCi 13.8 o 0.0 1 1 - £$.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 €0.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

0 ARIZONA voltages (230 kV)

[ A e
R I S RPNV i, soml el e b= g
H 7
Lo_l_._.N Pt CU SR [ SR (NS N
i = 1= = ,f' &
P e U '
1

Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 Q9 7.9 1 1 1.2000 0.5000 a  vbug 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 0 G 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 a 0.0 1 1 1.2000 0.5000 a  vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.200¢
0.5000 a vbus 15207 EYRENE 230.0 q n.¢ 1 1 1.2000 2.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 ROUDD 230.0 o ¢.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000

120.00 Rotorangles €050
.
I

:

Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLR4 22.0 [ ¢.0 1 1 120.0000 — 55.5000 a fbue 14001 FOURCORN 50C.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.06000 5%.5000 a fbus 140063 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120.0000 59.5000 a fhus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14931 PRLOVRD1 24.0 Q a.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o ©.0 1 1 120.0000 [ 55.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 €0.5000

CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

210f 124

i -
R S _/'_ . — - _—— e ——
e e s S S S ——— 7
"
-+ S
|
IS IS S
: i
i
|
|
i
0.50 0.50
0.0 5.0 0.0 5.0
Time( sec . Time ( sec
0.5000 a vbus 14231 WESTWNGW .0 o Q.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 5 .0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS -0 0 g.0 1 1 1.2009 0.5000 a  vbug 14003 NAVAJD -Q o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS .0 0 0.0 1 1 1.2009 0.5000 a  vbug 15021 PALOVRDE .0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE -0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 5 By o 0.0 1 1 1.20060
0.5000 a vbul 15230 RUDD .0 Q0 0.0 1 1 1.29000 0.5000 a  vbus 15011 KYRENE -0 o 0.0 1 1 1.2000
0.5000 a  vbus 19005 WESTWING -0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00. , ‘ 60.50 ‘ ‘ ‘
I i I '
i t i .
1 { ‘
T [ . i
i | | i i I
¢ ! i i | i
i
. i : ; :
‘ i
i | : ‘
i i
i .
i ! f
-120.00 : ! 59.50
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec
-120.0000 a ang 14903 CHOLLA4 .0 D] a.a 1 1 120.0000 — 5%.5000 & fbus 14001 FOURCORN .0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC .0 Q a.¢ 1 1 120.0000 5¢.5000 & fbug 14003 NAVAJC -0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 .0 a 0.0 1 1 120.0000 EG.E000 a fbue 15021 PALOVRDE .0 0 0.0 1 1 €0.5000
- -120.0000 a ang 14931 PALOVRD1 .0 Q 0.0 1 1 120.0000 56.5000 a fLus 26048 MCCULLGH .0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL .5 Q 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE .0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 .8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING .0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

22 of 124

. 1.20
T T e e e g g P
1 ! "
i
i

|

i |

; ‘

i ! |

! L
0.50 : 0.50 :
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .

— 0.5000 a vbus 14231 WESTWHGW 230.0 [ 9.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000

e 0.5000 a vbul 14221 PMPKAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO S00.0 0 0.0 1 1 1.2000

- 0.5000 a vwhbul 14203 CASGRAPS 230.0 ¢ 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000

- - 0.5000 a vbus 15207 FYFENE 230.0 a 9.9 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000

- - 0.5000 a vbul 15220 RUDD 230.0 Q 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000

- 0.5000 a vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 I _ i : i 60.50 | )
H . ! i i ! !
H i ; i
! | | i | 1 i ‘ |
H i ' . i ! ;
! ! i ; ‘ ‘ |
] . - S
i i | | | |
! : ; i !
i ‘ !
i I I ! n
4 | - g :
\ ! i |
| | i ;
— O S O S o
| i I i
N i
: i 1
‘ ‘ |
. : : -
i |
‘ ‘
: . .
; \
1 I
! H
. _ i .
i |
l i \ ‘
. 4 . 1 | i
T X i ! i !
I B H
| | ‘ | |
: ‘ ﬁ ; |
: . |
i | |
‘ i i ‘
; i ‘ ‘ ‘
- S B [— - bk
| : | ! i i
| | | | | I |
I ' I
-120.00 i | P 59.50 ‘ ‘
0.0 5.0 0.0 5.0
Time( sec ) . Time{ sec .

— -120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 ldddd 5%.85000 a fbue 14001 FOURCORN 500.0 G 0.0 1 1 £0.5000
-120.0000 a ang 14914 FCHNGN4CC 22.0 q a.o 1 1 [dddd £5. 5000 a fbue 14003 NAVAJO 500.0 9 0.0 2 1 60,5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 0000 55.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 1] a.a 1 1 120.000¢ EG.E600 a  fbue 26048 MCCULLGH 500.0 ] 0.0 1 1 60,5000
-120.0000 a ang 14941 SAGUAROL 15.5 Q a.a 1 1 120.0000 56.5E000 a fbue 15011 RENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1  13.8 0 a.o 1 1 120.0000 5%.5000 a fhue 13005 WESTWING 500.0 o 0.0 1 1 60.5000

CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

0.0

ul

(@]

23 0f 124

Time{ sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 ° 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vhbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ e.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 e 0.0 1 1 l.2000 0.5000 a vbus 15021 PRLOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH $00.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500,0 o 0.0 1 1 1.2000
[—— ¢.5000 a vbus 14005 WESTWING 500.0C 0 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
] ] ) i T T T
;
i ‘
L.
SRR P AP S N A U RV Y E P,
U i
!
: ‘
Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 —— 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
. -120.0000 a ang 14931 PRLOVRDL 24.0 ) 0.0 1 1 120.0000 £9.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 o 0.0 1 1 120.0000 £9.5000 a fbue 15011 KYRENE 500,G 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 0 0.0 1 1 120.0000 -— 58.5000 a fbus 14005 WESTWING 500.0 D] 0.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

. 1.2
‘
ll
’l
|l
Il
S -
0.50 0.50
0.0 5.0 0.0 5.0
Time ( sec . Time( sec ) .

— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 ©.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000

ansa 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000

- - 0.5000 a vbul 14203 CASGRAPS 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000

- 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 .0 1 1 1.2000
- 0.5000 & vbul 15230 RUDD 230.0 D) 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ; 60.50 ] i i
i i |
i ; i 1 i !
] |
; 1
; ‘ i
‘ ‘ ;
i | ;
‘ ‘
i I
i
|
. !
P e i
g .
g SR
H
H
‘ i
; ‘
|
i i
H i ; {
-120.00 I 59.50 I !
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .

— -120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 5C0.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 - 59.5000 a fbus 14003 NAVAJO 500.0 a 0.0 1 1 60.5000
-120.0000 a ang 18981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 0 o 0.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 a 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 ¢ 0.0 1 1 120.0000 - m 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000

- -120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 p—— 59.5000 a fbus 14005 WESTWING 500.0 ) 0.0 1 1 60.5000

CATSHV_2018HS_final.sav
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

.20

EHV_voltages (500 kV)

) i ;
L
i * | !
1 | ! i
i !
0.50 i 0.50 i
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
———— 0.5000 a vbus 14231 WESTWNGW 230.0 o v.g 1 1 1.2000 e— 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
- . 0.5000 a vbul 14221 PNPFAPS 230.0 1] 0.0 1 1 1.2000 P 0.5000 a vbus 14003 NAVAJIO 500.0 ) 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 15021 PALOVRDE 500.0 ° 0.0 1 1 1.2000
0.5000 a vbus 15207 KYFENE 23¢.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vwvbul 15230 RUDD 230.0 1 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14008 WESTWING 500.0C [ 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50
i ' i ‘ ‘ i 5 ;
' | . ! !
i w . ‘
. : : o
| ' | ‘) ]‘ ' !
i | | !
! | | :
‘
_ . § ! | I
I | I
. ' i | !
: i i
|
l | i
- :
v i i
|
|
I R
‘
|
: i
T i |
i I
|
i ‘
i ;
‘ i ;
‘ ;
-120.00 | 59.50 ‘ !
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 o— £9.5000 & fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
] -12¢.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 130.0000 aaan 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- - 120.0000 & ang 15981 NAVAJO 1 26.0 a 0.0 1 1 120.0000 - - 59.5000 a fbue 18021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14931 PALOVRD1L 24.0 o Q.0 1 1 120.0000 - £5.5000 a fhus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - - 55.5000 a fhus 15011 KYRENE 500.0 9 0.0 1 1 60.5000
- 120.0000 a ang 14951 WPHX CCl1 13.8 a 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages

Fr=1=--—=1"

EHV_voltages (500 kV)

Time ( sec ) . Time ( sec ) .
— 0.5000 a vbus 14231 WESTRNGW 230.9 Q 9.0 1 1 1.2000 — 0.5000 a vbug la001 FOURCCRN 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbul 14221 FNPKAPS 230.0 a ¢.0 1 1 1.2000 v 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 a9 €.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRIEB 500.0C o 0.0 1 1 1.2000
. 0.5000 a vbus 15207 KYFENE 2390.0 [ C.0 1 1 1.2000 0.8000 a vbug 26098 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - ©.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRBNE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0 .50 Frequencies (500 kV)
. ‘ : ‘ \
! | i
. . i : :
i : ] :
——. 777”77777 — T,,ff S - i
| I I
| i : i
| | i
| S L
i ‘ i
! ;
. S S S _ N
|
‘—‘*—‘—j' O
i
|
;
i
L S
i
|
|
120.00 58.50 1
Time ( sec ) . Time ( sec ) .
— ~120.0000 & ang 14803 CHOLLA4 22.0 a 0.0 1 1 120.0000 — £5.5G06 a fbuse 14001 FOURCORN 500.0 o 0.0 1 1 6€0.5000
R -1206.0000 a ang 14914 FCNGN4CC  22.0 ¢ 0.0 1 1 120.0000 DO 55,5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- m -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - = £6.5000 a fbus 18021 PALOVRDE 500.0 ] 0.0 1 1 60.5000
-- -120.0000 a ang 14831 PALOVRD1 24.0 G 0.0 1 1 120.0000 - 5%.5000 & fbus 26048 MCCULLGH 500.0¢ o 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 1238.0000 - E&.5000 & fhus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
- ~=120.0000 a ang 14951 WPHX CC1 13.8 Q 0.0 1 1 120.6000 [ BG.5G00 a  fbus 14005 WESTWING 500.0 4] 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV) EHV_voltages (500 kV)

0.0 ‘ 5.0 0.0

[&]
(@]

Time ( sec ) . Time ( gec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
PR 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.¢ 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.9 1 1 1.2000
- - 0.5000 a vhbus 15207 XYRENE 230.0 4] 0.9 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o Q.0 1 1 1.2000 0.5000 a vbue 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 i 1.2000

Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50 ‘ i

P e PREITTE

0.0

wn
[«
o
o
w
(]

Time( sec ) . Time ( sec .
-120.0000 a ang3 14903 CHOLLAG 22.9 lJ 0.0 1 1 120.0000 — 55.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCHNGN4ACC  22.0 a 0.0 1 1 120.0000 5 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
- -120.0000 a  ang 15981 NAVAJO 1 25.Q Q 0.0 1 1 120.0000 a fbus 15021 PALOVRDE 500.0C ) 0.0 1 1 60.5000
- . -120¢.0000 a ang 14321 PRLOVEDL  24.9 2 9.0 1 1 120.4000 a fbus 25048 MCCULLGH 500.0 0 0.0 1 1 60.5000
- - -120.9000 & ang 14941 SAGUAFCL  1%5.5 9 0.0 1 1 120.40000 a fbus 15011 XYRENE 500.0 o 0.0 1 1 60.5000
[—— -120.0000 & ang 14951 WPHX CC1  13.8& a 7.9 1 1 120.0009 a fbus 13008 WESTWING 500.0C 0 o.0 1 1 60.5000
CATSHV 2018HS final.sav
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0 ARIZONA voltages

2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

(230 kV)

20 EHV_voltages (500 kV)

.50 i ' f

Time ( sec

)

.0 0.0
Time ( sec

— 0.5000 a vbue 14231 WESTWNGW 220.0 0 v.0 ° 1 1 1.2000 — D.5000 a vbus 13001 FOURCORN 500.0 o 0.0 ° 1 1 1.2000
e man 0.5000 a vbul 14221 PNPYAPS 230.0 0 0.0 1 1 1.2000 e 0.5000 a  vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2600
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.9 1 1 1.z000 0.5000 a vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbhus 15207 KYREME 230.0 9 0.0 1 1 1.2000 0.5000 a vbus =E048B MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15220 RUDD 230.90 Qo ¢.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE =00.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING E0C.C a 0.0 1 1 1.2000
12000 Rotorangles €0.50 Frequencies (500 kV)
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~ ™ = ¥ ot D i |
|
! |
- O S S . [ SO SO
|
!
i
,, el S i -
| ‘ .
! I
| !
-120.00 59.50 I ;
Time ( sec ) Time ( sec ) .
— 0.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 — 5%.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
e -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 s 5%.5000 a fbue 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- = -120.0000 a ang 15581 NAVAJO 1 26.0 o 0.0 1 1 120,0000 - = 85.56G00 a fbue 18021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 a Q.0 1 1 120.0000 - 86.8000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
. -120.0000 a ang 14941 SAGUAROL 15.5 Q ¢.0 1 1 120.0000 - 5%.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 -— 54.5660 a fbue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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0 ARIZONA voltages

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

(230 kV) EHV_voltages (500 kV)

e =]

0.50 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
——— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
PR 0.5000 a vbul 14221 PNPKAPS 230.0 ) 0.0 1 1 1.2000 a e 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 ) 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
. 0.5000 a vhus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 - 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 a 0.0 1 1 1.2000 - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- ©0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 i
,
AR e —;"-':. IR P LI R S P )
T A - bw
Al i
R
= ‘
|
-120.00 : 59.50 i
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec )
120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOQURCORN 500.0 o 0.0 1 1 60.5000
120.0000 a ang 14914 FCNGN4CC 22,0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
120.0000 a ang 15981 NAVAJO 1 26.0 4] 0.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 500.0 1] 0.0 1 1 60,5000
-120.0000 a ang 14931 PRLOVRDL 24.0 0 0.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14841 SAGURROL 15.5 o c.0 1 1 1z20.0000 - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 [E—— 58.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

‘
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i i 1
0.50 | 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
——— 0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 ——— 0.5000 a  vbus 14001 FOURCCEN 500.0 D 0.0 1 1 1.2000
an 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 - e 0.5000 a vbus 14003 NRVAJO S00.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14202 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 & +vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1.2000
-m 0.5000 a vbus 15207 KYRENE 230.0 ¢ 9.0 1 1 1.29900 2.5000 a  vbug 26048 MCCULLGH E00.D o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a  vbus 18011 KYRENE 500.0 [ 0.0 1 1 1.2000
0.5000 & vhbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 : . i i 60.50 i : )
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. ‘ |
‘
i i
i | i
i |
| '
H i i | |
i ‘ :
i i i | ‘
[ i | L l
| \ Pl : | ‘
! ;
i : ) |
-120.00 I : ! 59.50 :
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 [ ¢.0 1 1 120.0000 ——— 55.5000 a frus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
. . -120.0000 a ang 14914 FCNGN4CC 22.0 o ¢.0 1 1 120.0000 a e 5%.5000 a fbue 14003 NAVAJO 500.C [ 0.0 1 1 60.5000
- -120.0000 & ang 15981 NAVAJO 1 26.0 4] 0.9 1 1 120.0000 - - 54 .5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60,5000
~-120.0000 a ang 14931 PALOVRD1I 24.0 Q 0.0 1 1 120.000¢ - E5.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - - £5.2000 a fbue 15011 KYRENE 500.0 o 0.0 1 1 60.5000
120.0000 a ang 149851 WPHX CC1 13.8 Q 0.0 1 1 120.0000 - 55.5000 a fhus 14005 WESTWING 500.0 0 0.0 1 1 ©0.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

1 20 ARIZONA voltages (230 kV) 1 20 EHV_voltages (500 kV)

PUUPYI i i e S i

Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230,10 q 9.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.4 0 0.0 1 1 1.2000 0.5000 a  vbus 14003 NAVAJD 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYFENE 230.0 a 0.0 1 b3 1.2600 0.5000 a  vbus z6098 MCCULLGH 500.0 o 0.0 1 1 1.z2000
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbue 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o °.0 1 1 1.2000
120,00 Rotorangles €0.50 Frequencies (500 kV)
. ‘ , : . :
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0.0 ‘ 5.0 0.0 5.0

Time ( sec ) . Time ( sec ) .
~120.0000 a ang 14903 CHOLLA4 22.0 ld 0.0 1 1 120.0000 56.5000 a fbue 14001 FCURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22.0 a Q.0 1 1 120.0000 5% .5000 a fbue 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120,0000 a ang 15981 NAVAJO 1 26.0 [ 0.0 1 1 120.000¢ £5.5000 a fLus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 g 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
~-120.0000 a ang 14941 SAGUAROL 15.5 a Q.0 1 1 120.0000 59.5000 a fbue 15011 KYRENE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CC1  13.8 4] 0.0 1 1 120.0000 54.5000 a fbue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA_voltages (230 kV)

EHV_voltages (500 kV)
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0.50 : ! : 0.50
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 ¢.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 6.0 1 1 1.2000
- 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 15011 'RENE 500.0 o c.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000
120. 00 Rotorangles 6050 Frequencies (500 kV)
|
:
- i
| T
—
N7 : . ‘_
;
|
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLAS 22.0 0 0.0 1 1 120.0000 — 59,5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 . 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1I 24.0 ] 0.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
120.0000 a anyg 14941 SAGUARQ1 15.5 o 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.000C a ang 14951 WPHX ©C1 13.8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

.20

EHV_voltages (500 kV)
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0.50 4 L 0.50 A4 ; i |
Time( sec ) . Time ( sec ) .
— 0.5000 a vbu 14231 WESTWNGW 230.0 [ 6.0 1 1 1.2600 — ©.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
s 0.5000 a vbul 14221 PNPKAPS 230.9 0 ¢.¢ 1 1 1.2000 v e 0.5000 a vbus 14003 BAVAJO 500.0 0 0.0 1 1 1.2000
- o= 0.5000 a vbul 14203 CASGPAPS 230.0 ) 0.0 1 1 1.2000 - = 0.EC00 a  vbus 15021 PALOVRDE 500.0 ¢ 0.0 1 1 1.2000
aw . 0.5000 a vbus 15207 KYRENE 230.0 a 0.0 1 1 1.2000 - - 0.5000 a vbus ze048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 ) 0.0 1 1 1.2000 — 0.5000 @ vbus 15011 KYRENE 500.0 4] 0.0 1 1 1.2000
- ¢.5000 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €050 Frequencies (500 kV)
H | i
i ! | . H
i i ‘ )
| i ; i :
: ‘ : 1
-120.00 { i I 59.50 |
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14902 CHOLLAZ 22.0 Q 0.0 1 1 120.000C — 59.5000 a fbue 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o ¢.0 1 1 120.000¢ aeaa 59.50D0 & fbue 14003 NAVAJQ 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVRJO 1 26.0 o 0.0 1 1 1206.0000 - om 54,5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14931 PRLOVRDL 24.0 o 0.0 1 1 120.06000 - . 55.5000 a fbue 26048 MCCULLGH 500.0 o 0.0 1 1 60,5000
- - -120.0000 a ang 14941 SAGUARQL 15.5 o 0.0 1 1 120.0000 55.5000 & fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCl 13.8 [ 0.0 1 1 120.0000 55.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)

34 of 124

:
[}
1
T
0.50 !
0.0 5.0 5.0
Time ( . Time ( sec .
0. vbu WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0. a vbus 14001 FOURCORN N o 0.0 1 1 1.2000
Q. a vbul PNPKAPS 230.0 o 0.0 1 1 1.2000 PR— 0. a vbus 14003 NAVAJO .0 0 0.0 1 1 1.2000
0. a vbul CASGRAPS 230.0 o 0.0 1 1 1.2000 - - 0. a vbus 158021 PALOVRDE .0 0 0.0 1 1 1.2000
0. a vbus KYRENE 230.0 o 0.0 1 1 1.2000 - . 0. a vbus 26048 MCCULLGH -0 0 0.0 1 1 1.2000
0. a vbul 230.0 o 0.0 1 1 1.2000 - - 0. a vbus 15011 KYRENE .0 0 0.0 1 1 1.2000
- 0. a vbus 14005 WESTWING .0 ) 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
60.50 i
| |
;
F-" 2 = A
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|
. ! 59.50
0.0 5.0 5.0
Time ( . Time( sec ) .
-120.0000 ang CHOLLA4 o 0.0 1 1 120.0000 59. a fbus 14001 FOURCORN .0 o 0.0 1 1 £0.5000
-120.0000 ang FCNGN4CC 0 0.0 1 1 120.0000 ) a fbus 14003 NAVAJO .0 ] 0.0 1 1 60.5000
-120.0000 ang NAVAJO 1 o 0.0 1 1 120.0000 - .- a fbus 15021 PALOVRDE .0 o 0.0 1 1 60.5000
~120.0000 ang PALOVRDL o 0.0 1 1 120.0000 -- . a fbus 26048 ‘MCCULLGH .C 0 0.0 1 1 60.5000
-120.0000 ang SAGUAROL o 0.0 1 1 120.0000 [r— a fbus 15011 KYRENE .0 0 0.0 1 1 60.5000
-120.0000 ang WPHX CC1 o 0.0 1 1 120.0000 - a fbus 14005 WESTWING -0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA_ voltages

(230 kvV)

EHV_voltages

(500 kV)

0.50 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— 0.5000 a vbu: 14231 WESTWNGW 230.0 [ 0.0 1 1 1.2000 — 0.5000 a vbus 12001 FOURCORN 500.0 4 0.0 1 1 1.2000
aman 0.5000 a vbul 14221 PNPFAPS 230.0 a 0.9 1 1 1.2000 e C.5000 a  vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 a 0.0 1 1 1.29040 ¢.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 15207 KYRENE 230.0 Q Q.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGHE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 a 0.0 1 1 1.2600 ¢.5000 a  vbur 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbug 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
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0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
——— 120.0000 a2 ang 14503 CHOLLA4 22.0 Q .0 1 1 120.0000 — £9.E000 a fbue 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
PR 120.0000 a ang 14514 FCNGNACC 22.0 Q 0.0 1 1 120.000Q .- mas 5¢.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- = 120.0000 a ang 15981 NAVAJO 1 26.0 a 0.a 1 1 120.0000 - - £9.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-- - -120.0000 a ang 14931 PALOVRD1 24.0 Q a.a 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUAROL 15.5 ] a.a 1 1 120.0000 - 59.5000 a fbus 18011 RENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCl 13.8 ] 6.0 1 1 120.9000 - 58.5000 & fbus 14005 WESTWING $00.0 o 0.0 1 1 £0.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV_voltages (500 kV)

Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 13001 FOURCOREN 500C.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 220.0 Q 0.0 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE & .0 o 0.0 1 1 1.2000
0.5000 a vhus 15207 FYRENE 230.0 o 0.0 1 1 1.2000 - - 0.5000 a  vbus ZE04R MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 9 0.0 1 1 1.2000 - 0.5000 a vbus 150121 KYRENE 500.0 ] 0.0 1 1 1.2000
- . ©.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
12000 Rotorangles €050 Frequencies (500 kV)
. . M T ; I
i ' !
i ‘
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i
i |
P
Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.9 a Q.0 1 1 120.0000 — 5%, a fbue 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CTC  22.0 a 0.¢ 1 1 120.0000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
~120.0000 & ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 E a fbue 15021 PALOVRDE 500.0 ] 0.0 1 1 60,5000
-120.0000 & ang 14931 PALOVRDL 24.0 Q Q.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGH 500.0 4] 0.0 1 1 60.5000
-120.0000 a ang 14941 SRGUAROL 15.5 a Q.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
- -120.06000 a ang 14951 WPHX CCl1 13.8 0 0.0 1 1 120.0000 - 59.5000 a fbue 14005 WESTWING S00.0 o 0.0 2 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

i

] H

EHV_voltages (500 kV)

H
t ‘ !
4 A - _ it
: o ;
} ! n i
L] — H —
T 1
1 .
!
! Y
|
! |
0.50 ! 0.50
Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 Q ¢.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN ECO.0 o 0.0 1 1 1.2000
©.5000 a vbul 14221 PNPKAPS 230.9 a 0.9 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbug 15207 C{RENE 230.0 J 0.0 1 1 1.2000 0.5000 a vbug 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 a Q.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
2.5000 a  vbus 13005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Freguencies (500 kV)
: T : : ' 1 T : ! : T
: ; ‘
| : i | ; i
| | |
! i !
1 ! :
! ‘ :
|
‘
‘ ;
|
i
i
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o ¢.0 1 1 120.0000 — 5%.5000 a fhus 14001 FOURCOEN 500.0 0 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 59.5000 a fbus 14002 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 55.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 a 0.0 1 1 5%.5000 a fbus 260648 MCCULLGH 500.0 b 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 a 0.0 1 1 E&.5000 a fbus 15011 KYRENE 50C.0 0 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 54.5000 a fhus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)
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0.50 N 0.50 I
Time( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
e 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 aman 0.5000 a vhus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 18011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
’ T : ‘ ; - :
! w ! !
S e N
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r it R ~ e — e
AR nd =
;
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Time( sec ) Time ( sec ) .
120.0000 & ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — £9.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 e £9.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 4] 0.0 1 1 120.0000 59.6000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
-120.0000 & ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 £9.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1  13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

R R AT TN SO N DR C | ) ) T FHOULYS A S M S R R
e P e T T e
P
0.50 0.50 ! ;
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
[r——— 0.5000 a vhus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 — 0.5000 a  vbug 14001 FOURCORN 500.0 ] 0.0 1 1 1.2000
anns 0.5000 a vbul 14221 PNPKAPS 230.0 a 7.0 1 L 1.26000 T 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGPAPS 230.0 a 0.0 1 1 1.2000 ¢.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vhus 15207 KYRENE 230.0 J 7.¢ 1 1 1.2000 Q.5000 a  vbus 26048 MCCULLGH 500.0 [ 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 PUDD 230.0 g 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.500D0 a  vbus 1400% WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 . i i
i T i ! !
i i
i |
T — - g
‘ i
| ‘
S S N L -
| ! '
AT e, _
H i
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-120.00 | 1 59.50 !
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 58.5000 a fbu 14001 FOURCORN 500.0 4 0.0 1 1 £0.5000
"esn -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 "aa 56.5000 a fbue 14003 NAVAJD 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 15981 NAVAJO 1 26.0 9 a.0 1 1 120.0000 - = 56.5000 a fLus 18021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14831 PALOVRDL 24.0 a 0.0 1 1 120.0000 - 56.500G a fbue 26048 MCCULLGHE 500.0 Q 0.0 1 1 €0.5000
- - -120.0000 a ang 145941 SAGUAROL 15.5 a 0.0 1 1 120.0000 - - £6.5000 a fbue 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-—. -120.0000 a ang 14851 WPHX CCl 13.8 a a.0 1 1 120.0000 - 56.5000 a fbue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV_voltages (500 kV)

JEUPS RS

=T

: ;

: i i |

I I |

. | : ; i ¢

" SRR e b e . J—

. I

. i ‘

1 i '

! - | :

‘E i '
0.50 b ! 0.50

Time ( sec ) . Time( sec ) .
——— 0.5000 a vbus 14231 WESTWHNGW 230.0 ¢ 0.0 1 1 1.2000 — 0.5000 a  vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
P 0.5000 a vbul 14221 PNFKAPS 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 220.0 o 0.9 1 i 1.2000 0.5000 a vbur 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 EYRENE 230.0 0 u.g 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
[— 0.5000 a vbul 15230 RUDD 230.0 ) 0.0 1 1 1.2000 - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)

120.00 ‘ 60.50

[ IS N R S

-

Time ( sec ) . Time ( sec ) .

—  -120.0000 & ang 14903 CHOLLBA 22.0 [ 0.0 1 1 120.0000 e £5.5000 a fhus 14001 FOURCORN 500.0 [ 0.0 1 1 £0.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 Q 59.5000 a fbus 14003 NAVAJO 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 9.0 1 1 59.5000 a fbus 18021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q a.0 1 1 - . 59.5000 a fbuc 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARCL 15.5 o a.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 Q a.¢ 1 1 120.0000 - 55.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000

CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

20 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

B P

o
o
ul
o
o
o
ul

Time ( sec ) . Time ( sec ) .

e——— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 TFOURCORN 500.0 [ 0.0 1 1 1.2000
P 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
-- - 0.5000 a vbus 15207 KYRENE 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000

P 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotorangles

60.50

Frequencies (500 kV)

| : ;

Time ( sec ) . Time{ sec ) .
-120.0000 a ang 14903 CHOLLR4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 1] 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGURROL 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 3 1 60,5000
-120.0000 a ang 149851 WPHX CCl 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 14005 WESTWING 500.0 19 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

ARIZONA voltages (230 kV)

o
o
Ut
o
(o]
o
[&]
(@]

Time( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.z2000 0.5000 a vbus 14001 FOURCORN 500.0 ) 0.0 1 1 1.2000
arwa 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 i) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
am - 0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- .- 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500¢.C 0 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
{ i H ‘ i
:_— _-— _—: ’f’_
[ - s = -
A e B e D Bt R S oy i
‘ |
;
Time ( sec ) . Time( sec ) .
—  -120.0000 a ang 14903 CHOLLA4 22,0 0 6.0 1 1 120.0000 e— 59.5000 a fbus 14001 FOURCORN 500.0 [3 0.0 1 1 60.5000
armw -120.0000 a ang 14914 FCNGN4CC 22,0 0 0.0 1 1 120.0000 T 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- m -120.0000 & ang 15881 NRAVAJO 1 26.0 ] 0.0 1 1 120.0000 - 0w 5%.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
- - -120.0000 a ang 14931 PALOVRDL 24.0 o 0.0 1 1 120.0000 - . £9.5000 a fbus 26048 MCCULLGH 500.0 9 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARDL 15.5 o 0.0 1 1 120.0000 [ £9.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
- -120.0000 a ang 14951 WPHX CCl1 13.8 0 0.0 1 1 120.0000 - 55.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (23

}

EHV_voltages

(500 kV)

]

~

o
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e

Time ( sec

Time ( sec )

wn

0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1. 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1. 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 & vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1. 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1. 0.5000 a vhus 26048 MCCULLGH 500.0 4] 0.0 1 1 1.2000
0.5000 & vbul 152390 RUDD 230.0 o 0.0 1 1 1. 0.35000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120 OOR.otorangles Frequencies (500 kV)
r | ‘ ‘ P
i i t
‘
| i
1
] _ 1 -
|
i
s ;
-120.00 I ! )
Time ( sec ) Time ( sec )
a ang 14903 CHOLLA4 22.0 o 0.0 1 1 5.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
a ang 14914 FCNGN4CC 22.0 o 0.0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
a ang 18981 NAVAJO 1 26.0 ¢ 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
a ang 14931 PRLOVRD1 24.0 o 0.0 1 1 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
a ang 14941 SRGUARO1 15.5 o 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5000
a ang 14951 WPHX CCl 13.8 o 0.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60,5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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(230 kV

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages

EHV_voltages (500 kV)
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0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.9 1a 0.0 1 1 1.2000 ——— 0.5000 a  vbu 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
06.5000 a vbul 14221 PNPKAPS 230.0 9 0.0 1 1 1.2000 e 0.8000 a vbus 14002 BAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 9 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.1 a Q.0 1 1 1.2000 0.5000 a vbug 26048 MCCULLGH 500.0 [ 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 @ 0.0 1 1 1.2000 D.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50 ‘ ‘ ‘
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i | ! ! } i ! !
H i i i
| i |
| i i |
i | i
_— L | —_—
| | i ,
Ada i
H {
, ‘ ;
i | ; i
e - - b — :
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-120.00 59.50 | |
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
—— -120.0000 a ang 14903 CHOLLR4 22.0 o Q.0 1 1 1206.0000 — &.5000 a frus 1400 FCOURCORN 500.0 0 0.0 1 1 60.5000
R -120.0000 a ang 14914 FCNGN4ACC  22.0 Q 0.0 1 1 120.0000 s e 55.5000 a frus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 54,5006 a fbus 15021 PALOVRDE 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 14931 PARLOVRD1 24.0 Q Q.0 1 1 120.0000 86,5000 a fbue 26048 MCCULLGH 500.0 D] 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 Q 0.0 1 1 12¢.0000 56.5000 a fbue 15011 KYRENE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CClL  13.8 [ 9.0 1 1 120.0000 59.5000 a fbus 19005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV) 0 EHV_voltages (500 kV)

0.0 5.0 0.0 5.

o

Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 J 6.9 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 ° 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPFKAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC &500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14202 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 FYRENE 230.0 4 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 4] 0.0 1 1 1.2000
0.5000 a wvbul 15230 RUDD 2310.0 g 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a  vkbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
) T T T T ’ T T T T
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Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14503 CHOLLA4 22.0 ¢ 0.0 1 1 52.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4ACC  22.0 Q 0.0 1 1 58.5600 a fbus 14003 NAVAJO £00.0 o 0.0 1 1 60.5000
~120.0000 a ang 15581 NAVAJO 1 26.0 o .0 1 1 52.5000 & fbue 18021 PALOVRDE 500.0 9] 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q 0.a 1 1 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUAROL 15.5 Q Q.0 1 1 54.5000 a fbuc 15011 KYRENE $00.0 o 0.0 1 1 60,5000
-120.,0000 a ang 14951 WPHX CC1 13.8 0 0.4 1 1 58.5066 a fbue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

[&]
(@]

0.0 0.0
E}meJ sec ) . Time ( sec )

1921
(@]

— 0. Vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [ 0.0 1 1 1.2000
I 0.5000 a vbul 14221 PNPKAPS 230.0 D) 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
am . 0.5000 a vbus 15207 KYRENE 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
’ ‘ ‘
|
i
|
.
| |
|
i
i
i
| |
-120.00 i . 59.50
Time ( sec ) . Time ( sec ) .
—— -120.0000 a ang 14903 CHOLLRA4 22.0 4] 0.0 1 1 120.0000 —— 59.5000 a fbus 14001 FOURCORN £00.0 [ 0.0 1 1 60.5000
R -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 . 59.5000 a fbus 14003 NAVAJO S00.0 o 0.0 1 1 €0.5000
- - -120.000C a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fhus 15021 PALOVRDE 500.0 0 0.0 1 1 £0.5000
-—- . -120.0000 a ang 14931 PRLOVRD1I 24.0 0 0.0 1 1 120.0000 £g.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 £0.5000
- - -120.0000 a ang 14941 SRGUARCL 15.5 0 0.0 1 1 120.0000 £9.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV _voltages (500 kV)

1
7 - Tt
i \
! ! ]
; i .
i
3 i
. i i n
" |
. | i
i
I
i
‘
‘ !
|
0.50 I 0.50 !
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— 0.5000 a vbui 14231 WESTWNGW 230.0 g Q.0 1 1 1.2000 — 0.5000 a  vbu 14001 POURCORN 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 er e ©.5000 a vbus 13002 NAVAJO 500,0 0 0.0 1 1 1.2000
0.5000 a vhul 14203 CASGPAPS 220.0 o 9.0 i 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vhul 15230 RUDD 230.0 0 9.0 i 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500,0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 ‘ ‘
K | |
‘ 1 ; ! :
: i i I i
i ‘
I i i
i L e o L
l | ‘
! L I
i : i : | ;
: i ;
! i |
: : | H
; i i i
! : -
! | |
\
|
;
|
_ ' i : S -
! ;
- -- . —
i
! : : ;
T - T T ‘ ~ T
| : } ;
-120.00 - 59.50 \ o
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLR4 22.0 0 0.0 1 1 120.0000 — 59.5000 a fhue 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
- -120.0000 & ang 14514 FCNGN4CC  22.0 [J 6.0 1 1 120.0Q00 “aa 5%.5000 a fbue 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
- = 120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 56.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-m 120.0000 a ang 14831 PRLOVRD1 24.0 o 0.0 1 1 120.0000 54.5000 a fbus 26048 MCCULLGH 500.0¢ o 0.0 1 1 €0.5000
[E— 120.0000 a ang 14941 SAGUARROL 15.5 Q Q.0 1 1 120.0000 59.5000 a fbus 18011 KYRENE 500.0 0 0.0 1 1 €0.5000
- . 120.0000 & ang 149851 WPHX CCl1 13.8 Q o.0 1 1 120.0000 . 5¢.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60,5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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.20

ARIZONA_ voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

1

'
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)
: I
i |
| \ |
0.50 . ! ! 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 Q 9.0 1 1 1.2000 —— ©.5000 a vbus 14001 FCOURCORN 500.0 o 0.0 1 1 1.2000
> 0.5000 a vbul 14221 PNPKAPE 230.0 g ¢.0 1 1 1.20c0 e 0.5000 a  vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPE 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVEDE 500.0 4] ¢.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.0 o 2.9 1 1 1.20090 - 0.5000 a vbus 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
- - 0.5000 & vhul 15230 RUDD 230.0 o ¢.0 1 1 1.2000 - - 05000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- . 0.5000 a  vbue 14005 WESTWING 500.0 o ¢.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 . [ 60.50 ‘
: i ‘
i ‘ i ‘
! ' | | i
i ! :
s SN SN WU RO SRS NN B . : e i
i i i | ‘
| i |
: I
: [
; i ‘
; ‘
H | H
‘ ;
h - Tt Bara—
\ |
: ‘
i i !
e d—— 4 — 1 '
|
;
; A3 ; 1
‘ ‘ ‘
— I
' !
; ;
! I
B S S T
; i !
; ‘ ‘
‘ ‘ ‘
( i | !
B H | I
i 1 i
i i
| i + P
B H | |
| |
. } 1 ! ! ! ;
-120.00 L 59.50 ‘ | ‘
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— 120.0000 a ang 14903 CHOLLA4 22.0 1] Q.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 €0.5000
«- . 120.0000 a ang 14914 FCNGN4CC  22.0 ¢ 6.4 1 1 120.0000 “a e 5%.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 €0.5000
- - -120.0000 a ang 15981 NAVAJO 1 26.0 o Q.0 1 1 120.0000 - = 55.5000 a fbus 15021 PRLOVRDE 500.0 0 0.0 1 1 60.5000
-- 1206.0000 a  ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 - 5&.5000 a fbus 2€048 MCCULLGH 500.0 0 0.0 1 1 60.5000
120.0000 a ang 14941 SAGUAROL  15.5 o 9.0 1 1 120.0000 - - EQ.EG00 a fbue 15011 KYRENE $00.0 ] 0.0 1 1 €0.5000
1206.0000 a ang 14951 WPHX CC1 12.8 o 0.0 1 1 120.0000 - . 5¢.5G00 a fbus 14005 WESTWING 500.0¢ 0 ¢.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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20 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)
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2T eE e W e B o B T oo Them TR o T o !
o
o !
1Y i
[N '
"
L
o
1t ‘
-
"
.
0.50 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 1. 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.
©0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1. 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.
©0.5000 a vbul 14203 CASGRAPE 230.0 4 0.0 1 1 1. 0.5000 a vbus 15021 PALOVRDE 500.0 Q 0.0 1 1 1.
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1. 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1. - 0.5000 a vbus 15011 B 500.0 o 0.0 1 1 1.
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.
Rotorangles Frequencies (500 kV)
120.00 60.50 i
i { { ;
; i : i | :
‘
S A S R SRR P -
T
i
-120.00 59.50 ! {
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.¢ 1 1 120, — 52.5000 a fbus 14001 FOURCORN 00,0 o 0.0 1 1 €0.
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 220, . 59.5000 a fbus 14003 NAVAJQ 500.0 o 0.0 1 1 60,
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120. 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60.
- -120.0000 a ang 14931 PALOVRDL 24.0 0 0.0 1 1 120, - . 5%.5000 a fbus 26048 MCCULLGH 500.0 4 0.0 1 1 60.
- -120.0000 a ang 14941 SAGUARO1 15.5 0 0.0 1 1 120, P 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60,
[—— -120.0000 a ang 14851 WPHX CC1 13.8 o 0.0 1 1 120. [— 59,5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

i
e -TEe
RS/
em = e =o'y A ~ e e e — e
T T o Y IR 12
A L —— (P o N R U L/
|
Al
;
!
0.50 0.50 b
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 18230 RUDD 230.9 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
| |
| |
|
,"‘- N SR PP A
I R A o SR
o s mms ',: =L e e i e iy
. —
;
| i
-120.00 ‘ | 59.50 |
Time( sec ) . Time ( sec )
-120.0000 & ang 14803 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 12¢.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14231 PALOVRDL 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 ) 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 ) 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab 2018 mk el.chf c:\chf
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

1.5 EHV _voltages (500 kV)
N
!
0.50 5 0.50 :

[s]

(@]
wn
o
(@]
(=]
6)]

Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 & vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ) 0.0 1 1 1.2000
0.5000 a vbul 14203 CRSGRAPS 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 15621 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 & vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 140605 WESTWING 500.0 a 0.0 1 1 1.2000
120.00 Rotorangles 6050 Frequencies (500 kV)
! ‘ i i : !
| | j '
:
i
) -
L. L - !
R R R e P R i e et T L
i H
- - §
i :

-120.00 ‘ 59.50 | |

Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 [P 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 52.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 £0.5000
- - -120.0000 a ang 15981 NAVAJC 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 ] 0.0 1 1 60,5000
- . -120.0000 a ang 14931 PALOVRD1 24.0 ) 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 [ 0.0 1 1 60.5000
[—— ~120.0000 a ang 14951 WPHX CCl1 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

20 ARIZONA voltages (230 kV)

Timq} sec

EHV voltages (500 kV)

T — 0.5000 a 14231 WESTWNGW 230.0 o 0.0 1 1 1.2070 — 0. FOURCORN 500.0 o 0.0 1 1 1.2000
aems 0.5000 a vbul 14221 PNPEAPS 220.0 a 9.0 1 1 1.2000 0.5 RAVAJC 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGFAPS 230.0 O 0.0 1 1 1.2000 0.5 PALOVRDE 500.0 c 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.0 ) 0.0 1 1 1.2000 0. MCCULLGE 500.0 o 0.0 1 1 1.2000
[r—— 0.5000 a vbul 15230 FUDD 230.0 Q 0.0 1 1 1.2000 - 0. KYRENE 500.0 o 0.0 1 1 1.2000
p— ° WESTWING 500.0 [ o.0 1 1 1.2000
20.00 Rotorangles €0.50 Frequencies (500 kV)
120. . ‘ ; ‘ —
i ; : , i
| 3 ! | i
: |
B T e TR
i
| o ‘
i i .
‘ i
\ ! | \
\ ‘ |
i
‘ ‘ ,,4
] i
i ‘
i ! ‘
|
i | !
' : — T R et |
| : ‘
: L : :
S B —
. } ! .
| h
i ! :
. : ,V; L “
i ! i
| i ' i
i i i
‘ : i
i i
; o
: i |
‘ |
[ I
; | ' i .
| : ‘ i
-120.00 I : : ! :
Time ( sec ) . Time ( sec ) .
~-120.0000 a ang 14803 CHOLLR4 22.0 o 0.0 1 1 5% .E000 a fbus 14001 POURCORN 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14514 FCNGN4CC  22.0 Q .0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 a Q.o 1 1 55.5000 a fhue 15021 PALOVRDE 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 14831 PRLOVEDL 24.0 Q 0.0 1 1 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-~120.0000 a ang 14241 SAGUAROL 15.5 [ 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1 13.8 0 a.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV_voltages (500 kV)

¥
B A C e e
[k H
M
|
| ‘
|
i
|
|
0.50 0.50 |
Time ( sec ) . Time ( sec .
m— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 JE—— 0.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
“ema 0.5000 a vbul 14221 PNPKAPS 230.0 4 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a  vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 Q 0.0 1 1 1.2000
0.5000 a vhus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0C o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 Q 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)

120.00 ‘ ‘ 60.50

t
'
|
|
i
"
K
h

-120.00 : 3 : 59.50

Time ( sec ) . Time ( sec ) .

—— -120.0000 a ang 14903 CHOLLAL  22.0 0 0.0 1 1 120.0000 [ 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000

. -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 - 59.5000 a fbus 14003 NAVAJO 500.0 i) 0.0 1 1 60.5000

- o ~120.0000 a ang 15981 NAVAJO 1 26,0 o 0.0 1 1 120.0000 5%.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000

- -120.0000 a ang 14931 PRLOVRDL 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000

- - -120.0000 a ang 14241 SAGURRO1 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000

- -120.0000 a ang 14451 WPHX CC1 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 14005 WESTWING 500.0 o ¢.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
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120.00

0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV voltages (500 kV)

Time ( sec

0.5000 a vbus 14231
0.5000 a vbul 14221
0.5000 a vbul 14203
0.5000 a vbus 15207
0.5000 a vbul 15230

Rotorangles

WESTHNGH
PNPKEPS
CASGRAPS

RUDD

. Time (

o 0.0 1 1 1.2000 0.5000 a vbus
1J 0.0 1 1 1.2000 a vbus
a 0.0 1 1 1.2000 a vbus
Q 2.0 1 1 1.2000 0.5000 a  vbus
o ¢.0 1 1 1.20600 - 0.5000 a  vbus
- 0.5000 a vbus

Frequencies

60.50

FOURCORN £00.,
NAVAJC 500
PALOVRDE 500

somoon

KYRENE 500.
WESTWING 500

(500 kV)

concan
ccoocoo
ocooboo

e

[&]

[FESTSTeT

T

ST
N
=
3

Time ( sec . Time (

——— -120.0000 & ang 14903 CHOLLA4 .0 a a.q 1 1 120.4000 9.5000 a fbu FOURCORN 500.0 0 0.0 1 1 60.5000

e . -120.0000 & ang 14914 FCNGN4CC L0 a ¢.Q 1 1 120.0000 59.5000 a fbus NAVAJO 500.0 0 0.¢ 1 1 60.5000

- -120.0000 a ang 15981 NAVAJO 1 .0 a 0.0 1 1 120.0000 59.5000 a fbuse PALOVRDE 500.0 0 0.0 1 1 60.5000

- - -120.0000 a ang 14831 PALOVRD1 .0 [ 0.0 1 1 120.0000 5%.5000 a fbus MCCULLGH 500.0 0 0.0 1 1 60.5000

- -120.0000 a ang 14941 SAGUAROL .5 o o.¢ 1 1 120.0000 59.5000 a fbus KYRENE 500.0 0 0.0 1 1 €0.5000

- e -120.0000 a ang 14951 WPHX CC1 .8 o 0.0 1 1 120.0000 JE— 5%.5000 a fbus WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS

Page 1

y

a:stab_2018 nv_cry.chf

54 of 124

c:\chf

Thu Jan 22 11:01:01 2009




ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV voltages (500 kV)

55 of 124

| : 5
hi
f
+
0.50 0.50 “
5.0 0.0 5.0
sec ) . Time( sec ) .
0. 142 WESTWNGW o 0.0 1 1 1.2000 0.5000 & vbus 14001 POURCORN 500.0 o 0.0 1 1 1.20060
0. PNPKAPS 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
0. CASGRAPS D) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0. K] E o ¢.0 1 1 1.2000 0.5000 & vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0. RUDD 0 0.0 1 1 1l.2000 ¢.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 i
i
i
-120.00 | 59.50
5.0 0.0 5.0
. Time ( sec .
— CHOLLA4 -0 0 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
P FCNGN4CC -0 0 0.0 1 1 120.0000 P 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
NAVAJO 1 .0 ) 0.0 1 1 120.0000 - = 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
PALOVRD1 .0 o 0.0 1 1 120.0000 - - 59.5000 a fbus 26048 MCCULLGH 500.0 ] 0.0 1 1 60.5000
SAGUAROL -5 o 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500,0 0 0.0 1 1 60.5000
WPHX CC1 -8 o 0.0 1 1 120.0000 [—_—— 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV) EHV_voltages (500 kV)

; 1.2
L P I I I
IR FF7Z Sk N A D A U A Eh
i)
’ P
i o i
0.50 3 0.50 - ¥

Time ( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o c.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vhus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000

Rotorangles Frequencies (500 kV)
120.00 60.50.

Time ( sec ) . Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORY 500.90 o 0.0 1 1 60,5000
-120.0000 & ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJC 500.0 o ¢.0 1 1 60,5000
-120.006C0 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 149831 PALOVRD1 24.0 [ 0.0 1 1 120.0000 5%.5000 a fbus 26048 MCCULLGE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SARGUAROLI 15.5 o 0.0 1 1 120.0000 5¢.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14951 WPHY CCi 13.8 53 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500

kV)

Time( sec ) Time ( sec )

S 0.5000 a vin 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 e 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000

PR— 0.5000 a vbul 14221 PNPKAPS 230.0 @ 0.0 1 1 1.2000 “r e 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000

- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - = 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000

- . 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 - . 0.5000 a vbus 26048 MCCULLGH 500.0 [ 0.0 1 1 1.2000

- - 0.5000 a vbul 15230 RUDD 230.0 4] 0.0 1 1 1.2000 [ — 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000

- 0.5000 a vbus 14005 WESTWING 500.0 Q 0.0 1 1 1.2000

12000 Rotorangles 60.50 Frequencies (500 kV)
}
I ,L\{_
i
|
i
|
i
-120.00 | 59.50 !
Time ( sec ) Time( sec )

— -120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 o—— 59.5000 a fbus 14001 FOURCORN 500.90 0 0.0 1 1 60.5000

asmn -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 R 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000

- - ~120.0000 a ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120.0000 - - £9.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000

-120.0000 a ang 14931 PALOVRDY1 24.0 0 0.0 1 1 120.0000 - - 5$.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000

-120.0000 a ang 14941 SAGUARC1 15.5 0 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 ] 0.0 1 1 €0.5000

-120.0000 a ang 14951 WPHX CCl1  13.8 0 0.0 1 1 120.0000 [—— 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000

CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

= o e e i AT e R B R s
H
,
: : i
i
! i
0.50 0.50
0.0 5.0 0.0 5.0
Time ( sec . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o g.q 1 1 1.2000 0.5000 a vhkus 13001 FOURCORN S00,0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 0 0.¢ 1 1 1.2000 0.5000 a vbus 14002 NAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 a 0.0 1 1 1.2000 0.5000 a  vbug 25048 MCCULLGE 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15219 RUDD 230.¢ o 0.0 1 1 1.2900 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 ° 0.0 1 1 1.2000
Rotorangles Freguencies (500 kV)
120.00 ‘ 60.50. ‘
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. i : {
-120.00 i ! 59.50 i
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
-120.0000 a ng 14903 CHOLLA4 22.0 4 Q.0 1 1 120.0000 — 55.5000 a fbu 14001 FOURCORN 500.0 o 6.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 [ Q.0 1 1 120.0000 . N 55.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - 55.5000 a fbus 150621 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14831 PALOVRD1 24.0 Q 9.0 1 1 120.0000 - 58.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 14941 SAGURROL 15.5 i 9.0 1 1 120.0000 [— 55.5000 a  fbus 15611 KYRENE 500.0 0 0.0 1 1 60.5000
P -120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 - 55.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS final.sav
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0 ARIZONA voltages (230 kV)

i
i
i

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

i
| ' 1
1 ‘ " ;
: i } }
h i : ‘ "|
1 i ! ' fy
I ; i | b
0.50 v ! ! : 0.50 L
0.0 0.0 5.0
Time ( sec ) Time ( .
— 0.5000 a vbus 14231 WESTWNGW 210.0 Q 0.0 1 1 1. 0.5000 a vbu .0 o 0.0 1 1 1.2000
) 0.5000 & vbul 14221 PNPKAPS 230.0 o Q.9 1 1 1 ©.5000 a vbug .e o 0.0 1 1 1.2000
- - 0.5000 a vbul 14202 CASGRAPS 230.0 a 0.0 1 1 1. 0.5000 a vbug .0 c 0.0 1 1 1.2000
am . 0.5000 a vbus 15207 KYRENE 230.0 Q 0.0 1 1 1. 0.5000 a  vbugs .0 o c.0 1 1 1.2000
- - 0.5000 a vhul 15230 RUDD 230.0 o 0.0 1 1 1. 0.5000 a Vvbug © 0 0.0 1 1 1.2000
©.5000 a vbure .0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50 , ‘ :
: i
| I 1
1
S T e e
; ; i \
i ‘
| |
|
|
i
\
! | s
P S e
i
I i :
; ; |
i i
P
- S I :
‘ | :
| ! i : ;
| ‘
! i I | |
| | ! |
L i N
4 i
T T - -
|
i i i ;
A L
! i |
-120.00 i 59.50 | !
0.0 0.0 5.0
Time ( sec ) Time ( .
-120.0000 a ang 14803 CHOLLA4 22.0 o 0.0 1 1 56.5000 a fbug o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 J Q.Q 1 1 59.5000 & fbus o 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 55.5000 a fbue 4 0.0 1 1 60.5000
-120.0000 a ang 14931 PRALOVRD1 24.0 o Q.0 1 1 59.5000 a fbus o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGURRO1 15.5 < 0.0 1 1 56.5000 a fhus o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1 13.8 a 0.0 1 1 [r—— 59.5000 & fbus o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

R I

bo- e -zz-, e T
L. L ... PPN
= A=
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0.0 5.0 0.0

Time ( sec ) . Time ( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 a G.0 1 1 1.2000 — 0.5000 a  vbus 14001
0.5000 a vbul 14221 PNPKRPS 230.0 o 0.6 1 1 1.2000 re e 0.5000 a vbus 14003
- = 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - - ©.5000 a vbus 15021
-- . 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbur 26048
- - 0.5000 a vbul 15230 RUDD 230.0 @ 0.0 1 1 1.2000 0.5000 a vbus 18011
¢.5000 a vbus 14008
Rotorangles Frequencies

120.00 60.50

500
500.

500.
500.
500.

bobooo

ooooo0
coocooo
coooon

-
(-
RReE e

e
y

|

Time ( sec ) . Time ( sec )
— -120.0000 a ang 14903 CHOLLA4 22.0 0 Q.0 1 1 120.0000 — 59.5000 a fbus 14001 500.0 0 0.0 1 1 L5000
amms -120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 59.5000 a fbus 140063 500.0 0 0.0 1 1 L5000
- .- -120.0000 a ang 15981 NAVAJO 1 26.0 a 0.0 L 1 55.5000 a fbus 15021 500.0 o 0.0 1 1 L5000
- - -120.0000 a ang 14931 PALOVRD1I 24.0 o 0.0 1 1 59.5000 a fbus 26048 500.0 o 0.0 1 1 L5000
- - -120.0000 a ang 14941 SAGUARO1 15.5 4 0.0 1 1 55.5000 a fhus 18611 500.0 o 0.0 1 1 L5000
- e -120,0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 59.5000 a fbus 140085 500.0 o 0.0 1 1 L5000
CATSHV_2018HS final.sav
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

1.20

EHV_voltages (500 kV)
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Time ( sec ) . Time ( sec .

0.5000 a vbus 14231 WESTWNGW 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCCRN 500.0 0 0.0 1 1 1.2000
0.5000 a vhbul 14221 PNPKAPS 230.0 Q a.0 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 2.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.20909 0.5000 a vbus 26048 MCCULLGE 500.0 ° 0.0 1 1 1.2000
0.5000 a vhul 15230 RUDD 230.0 o 6.0 1 1 1.29000 0.5000 a vbus 15011 XYRENE 500.0 o 0.0 1 1 1.2000

- 0.5000 a vius 14005 WESTWING 500.0 o 0.0 1 1 1.2000

Rotorangles Freguencies (500 kV)

120.00

60.50 ; ‘

-120.00

0.0 5.0

Time( sec ) . Time ( sec ) .
— -120.0000 & ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 — £6.500G a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
. -120.0000 & ang 14914 FCNGN4CC 22.0 ] a.¢ 1 1 120.0000 . 56.56G0G a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 a 0.0 1 1 120.0000 - 55.5000 a fbue 15021 PARLOVRDE 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14931 PALOVRD1 24.0 ¢ 0.0 1 1 120.0000 -m . £E4.5000 a fhus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.6 1 1 120.0000 [E— 5¢.5000 & fhus 18011 KYRENE 500.0 4] 0.0 1 1 60.5000
-120,0000 a ang 14951 WPHX CC1 13.8 ] Q.0 1 1 1z20.0000 P— £9.58000 a frua 14005 WESTWING 500.0 o 0.0 1 1 60.5000

CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

\
0.50 . 0.50 !
Time ( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 & vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
PR— 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.9 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
[ 0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ _ i 60.50 ] ]
; ; ; : ; ;
T ] 1 | i ! |
| i ; | | : i ; i
‘ | . ‘
; | i ] 1
i ! i i
; : |
K .
£
:
B ;
i
-120.00 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 1z0.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 ) 0.0 1 1 &0.5000
-120.0000 a ang 14831 PALOVRDL 24.0 0 0.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 0 0.9 1 1 120.0000 - 59.5000 a fbus 15011 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14551 WPHX CCl 13.8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14008 WESTWING 500.0 0 0.0 1 1 6€0.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV voltages (500 kV)
.20 - — 1.20 —
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0.50 . ! i 0.50 i ‘
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGH 230.0 0.0 1 1 1.2900 — Q.5000 a vbus 14001 FOURCORN 500.0 ° 0.0 1 1 1.2000
e 0.5000 a  vbul 14221 PNPRAPS 230.0 0 0.0 1 1 1.2000 - ©.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 2139.0 O 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 152907 KYRENE 23¢.0 0 0.9 1 1 1.2000 - N 0.5000 a vbus 26098 MCCULLGE 500.0 o 0.0 1 1 1.2000
0.5000 a wbul 15230 RUDD 220.0 I 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
- 0.5000 a  vbus 13005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 - i . 60.50. ‘
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-120.00 59.50 i :
0.0 0.0 5.0
Time ( sec ) . Time ( sec )
— -120.0000 a ang 14303 CHOLLA4 22.0 o 0.0 1 1 120.0000 —— 4.5000 a fbue 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
R -120.0000 a ang 14914 FCNGN4CC 22,0 a 0.a 1 1 120.0000 A e 5%.5000 a fbue 140603 NAVAJO 500.0 0 0.0 1 1 60.5000
- o= -120.0000 a ang 15581 NAVAJO 1 26.0 ] () 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE $00.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14931 PALOVRD1 24.0 Q a.a 1 1 120.0000 545.5000 a fbus 260648 MCCULLGH 500.0 0 ¢.0 1 1 60.5000
- ~120.0000 a ang 14941 SAGUAROL 15.5 o a.6 1 1 120.0000 59.5000 a fbus 18011 KYRENE 500.0 0 0.0 1 1 £0.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 Q 6.0 1 1 120.0000 59.5000 a fbue 14005 WESTWING 500.0 o 0.0 1 1 £0.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

.20

EHV _voltages (500 kV)
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Time( s . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 220.0 a 0.0 1 1 1.2000 — 0.5000 a vbu 14001 POURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 q Q.0 1 1 1.2000 e 0.5000 a vhbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CRSGRAPE 230.0 0 1.0 1 1 1.2000 0.5000 a vbus 15021 PALOYRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYFENE 230.0 n 0.0 1 1 1.2009 ©.50D0 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 0 Q.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €050 Frequencies (500 kV)
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Time ( sec . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 Q ¢.0 1 1 120.0000 — 59.5000 a fbus 1400 FOURCCRN 500.0 o 0.0 1 1 60.5000
R -120.0000 a ang 14914 FCNGN4CC  22.0 Q 6.0 1 1 120.0000 R 5%$.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- - ~120.0000 a ang 18981 NAVAJO 1 26.0 o Q.0 1 1 120.0000 - = EG. 5000 a fbus 15021 PALOVRDE 500.0 ] 0.0 1 1 €0.5000
- -120.0000 a ang 14931 PALOVRD1 24.0 ld 0.0 1 1 120.0000 - 59.5000 a fhus 260648 MCCULLGH 500.0 0 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARO1 15.5 d .0 1 1 120.0000 - - 58.5000 a fbus 18611 KYRENE 500.0 0 0.0 1 1 60.5000
- 120.0000 a ang 14951 WPHX CC1 13.8 a Q.0 1 1 120.0000 - e 59.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 1 £0.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

T
|
i

1.20

EHV_voltages

(500 kV)

65 of 124

0.50 : ! 0.50 |
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 b3 0.0 1 1 1.2000 — 2.5000 a vbus 14001 POURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.9 o 0.0 1 1 1.2000 PR 0.5000 a vbup 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.9 2 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 FYRENE 230.0 Q 0.0 1 1 1.2000 0.5000 a  vbus z5048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 239.9 lJ 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles (500 kV)
120.00 ‘ ‘ : 60.50 :
1 1 ; ! |
i ‘ ,
—_— | | ! ‘ |
JE - . N j
| ‘ : ! \ ‘ ‘
t | }
| i { |
{ ; : i | !
i . i i i |
1 i i ;
i |
i ; N |
b :
| ‘
! ;
R R
: i
i
| !
_ . ‘ T O i .
| i !
| H ! :
N | i |
‘ i
el e S
; I
I i ‘ !
i ! ; 1
i | H
i \ i |
{ ! i :
' i i ! ! i
j ! ;
A,i ke
! i
: ! i I
i i N H
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0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec .
. -120.0000 & ang 14503 CHOLLA4 22.0 ] 0.0 1 1 120.0000 — £5.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14914 FCNGN4CC  22.0 Q ¢.a 1 1 120.0000 D £&.5000 a fbus 14002 NAVAJO 500.0 o 0.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 » = 59.E000 a fbue 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 120.0000 - 5% .5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
- - -120.0000 a ang 14941 SAGUAROL  15.5 0 e.0 1 1 120.0000 - - 59.5000 a frus 15031 KYRENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8& 1] a.0 1 1 120.0000 - 54.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 &€0.5000
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ARIZONA_voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WegtConnect Case

EHV_voltages (500 kV)
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0.50 : : 0.50 2 ! I
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 ©.5000 a  vbus 14001 FOURCORN 500.0 o c.o 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.1 g 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 i 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 g 0.0 1 1 1.20600 0.5000 a vbur 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYFENE 230.0 a9 a.0 1 1 1.2000 ©.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vhbul 15239 uDD 230.0 g 0.0 1 1 1.2000 0.5000 a  vbue 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbue 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 ‘ ‘
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i : i
: i ' i i
i «
-120.00 1 59.50 I ! : :
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 a 0.0 1 1 120.0000 55.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
-120.0000 & ang 14814 FCNGN4CC 22.0 ] ¢.0 1 1 120.0000 55.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 £€0.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 a e.0 1 1 120.9000 - 59.5000 a fbug 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14931 PALOVRD1 24.0 Q 0.9 1 1 120.0000 - . 52.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14841 SAGUAROL 15.5 o 0.0 1 1 120.0000 - 5%.8000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 1z0.0000 - 54.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) 1 20

EHV _voltages (500 kV)

Time{ sec . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
- 0.5000 a vhbul 14221 PNPKAPE 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 14003 NAVAJD 500.0 0 0.0 1 1 1.2000
- . 0.5000 a vbul 14203 CASGPAPS 230.0 1 ¢.0 1 1 1.2000 0.5000 a  vbus 15021 FALOVRDE 500.0 o 0.0 1 1 1.2000
-w . 0.5000 a vbus 15207 KYRENE 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 2604R MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vhul 15230 RUDD 239.0 19 ¢.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles 60 .50 Frequencies (500 kV)
i i " ] T
\ \ :
[ : ;
S S SE RS S SN - | ! SN TSR SRp—, - - i
1 . i ‘ : i
{ ; i ;
i \
i ‘ ! |
i
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — £¢.5000 a fbus 14001 FOURCORN 500.0¢ ] 0.0 1 1 60.5000
-120.0000 a ang 14814 FCNGNACC  22.0 o 0.0 1 1 120.0000Q 54.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120.9000 £9.8000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 a G.0 1 1 120.0000 55.5000 a fbus 26048 MCCULLGH 500.¢ 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROC1 15.5 o 0.0 1 1 120.0000 55.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 5&.5000 a fbue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case
ARIZONA voltages (230 kV) 15 EHV_voltages (500 kV)
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0.50 b . : 0.50 i : ;
0.0 5.0 0.0 5.0
Time ( sec Time ( sec
— 0.5000 a vbu 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
“nma 0.5000 & vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - ©0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
ow - 0.5000 a vbus 18207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 & vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vhbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 - '
|
‘ -
i {
|
-120.00 : 59.50
0.0 5.0 0.0 5.0
Time ( sec ) Time ( sec
— -120.0000 a ang 14903 CHOLLA4 22.0 4 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
PR -120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 R 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15021 PALOVRDE 500.0 ] 0.0 1 1 60.5000
-120,0000 a ang 14931 PALOVRDL 24.0 a 0.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 4 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 0 0.0 1 1 120.0000 - s 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV) EHV_voltages (500 kV)

Time( sec ) . Time ( sec ) .

[ 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [ 0.0 1 1 1.2000
P 0.5000 a vbul 14221 PNPEAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 & vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000

0.5000 a vbus 14008 WESTWING 500.0 0 0.0 1 1 1.2000

120.00 Rotorangles 60.50 Frequencies (500 kV)

6.0 5.0 0.0 5.0

Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 14914 FCNGN4CC  22.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 4] 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14831 PRLOVRDL 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 [ 6.0 1 1 60,5000
~120.0000 a ang 14941 SAGURRO1 15.5 0 0.0 1 1 120.0000 59.5000 a fhus 15011 KYRENE 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 g 0.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
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a:stab 2018 _rudd pv.cht c:\chf
69 of 124

Thu Jan 22 11:02:56 2009




ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

i

EHV_voltages

(500 kV)
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0.50 A 0.50 \
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— 0.5000 a vhbus 14231 WESTWNGW 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
- 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vhbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500¢.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [ 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 : , 60.50 \
: | ! : f
i
| )
!
f j
-120.00._ ! 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLL&4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fhue 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 [ 0.0 1 1 120.0000 59.5000 a fbue 14003 NAVAJC 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 158981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 £8.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL 24.0 ] 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUARCL 15.5 o 0.0 1 1 120.0000 5%.5000 a fhus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CCl 13.8 0 0.0 1 1 120.0000 £6.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

.20

EHV _voltages (500 kV)
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0.50 I
Time ( sec . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1. 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
¢.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1. 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1. 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1. 0.5000 a wbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1. 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles 60.50 Frequencies (500 kV)
H T T M H T H 1
| | | | i |
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¢ : oumnd }
i
|
i 1
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Time ( sec ) Time ( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120. — 55.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGNACC 22,0 0 0.0 1 1 120. 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120, 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120,0000 a ang 14931 PALOVRD1 24,0 o 0.0 1 1 120. 59.5000 a fbus 26048 MCCULLGE 500.0 0 0.0 1 1 60.5000
-120,0000 a ang 14941 SAGUARO1 15.5 o 0.0 1 1 120, - 59.5000 a fbus 15011 RENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120. .. 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 &0.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

EHV _voltages (500 kV)
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0.50 ! 0.50
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec ) .
—— 0.5000 a vbu 14231 WESTWNGW 230.0 L 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500, ¢ o 0.0 1 1 1.2000
s oaa 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a  vbus 14002 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGPAPS 230.0 a9 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.C o 0.0 1 1 1.2000
-m . 0.5000 a vbus 15207 KYRENE 230.0 u v.g 1 1 1.2000 0.5000 a vbus 2604R MCCULLGH 500¢.¢C 0 0.0 1 1 1.2000
- - 0.5000 a vhul 15230 RUDD 230.0 L 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 3.2000
0.5000 a  vhbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 . 60.50
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i
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-120.00 | ! ! L i 59.50
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 £4.5000 a fbus Gl FOURCORN 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCNGN4CT  22.0 o Q.0 1 1 5% .5000 a fbus 14003 NAVAJOQ 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 g 0.0 1 1 Q 59.£000 a fbus 15021 PALOVRDE 500.0¢ o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDYL 24.0 o 9.0 1 1 . 59.5000 a fbue 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROCL 15.5 o 0.0 1 1 . 59 .5000 a fhus 15011 KYRENE 500.0 4 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHK CC1  13.8 o 6.0 1 1 120.0000 £5.5000 a fbus 140605 WESTWING 500.0 4] 0.0 1 1 £0.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

73 0f 124
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0.50 i 0.50 I i i ;
Time ( sec . Time ( sec ) .
[ 0.5000 a vbue 14231 WESTWNGW 230.0 q 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 o 0.0 1 1 1.2000
PR 0.5000 a vbul 14221 PNPKAPS 230.0 I 0.0 1 1 1.2000 0.5000 a vbus 14002 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 TASGRAPS 230.0 9] ¢.0 1 1 1.2000 0.5000 a vbus 15021 FALOYRDE 500.0 0 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 J 0.9 1 1 1.2000 0.5000 a  vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 UDD 230.0 9 C.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 ] 0.0 1 1 1.2000
0.5%000 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Fregquencies (500 kV)
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-120.00 : L | 59.50 ‘ \ !
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec ) .
— ~120.0000 & ang 14903 CHOLLRB4 22.0 o 0.0 1 1 120.0000 55.5600 & fius 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
- ~120.0000 a ang 14914 FCNGN4CC  22.0 o Q.0 1 1 120.0000 54.5000 a fbus 14003 NAVAJO 500.0 1] 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJC 1 26.0 Q 0.0 1 1 120.90006 E&.EG0G a  fbus 15021 PALOVRDE 500.0 o 0.0 1 1 £0.5000
-120.0000 a ang 14931 PALOVRDL 24.0 a 0.0 1 1 120.0000 55.5000 a fbue 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 [J 0.0 1 1 1I20.000C 54$.5000 a fbus 15011 KYRENE 500.0 4] 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 - s 5%.5000 a fLus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)
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0.50 ' 0.50
Time ( sec ) . Time ( se .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 .- 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 18230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles 60.50 Frequencies (500 kV)
M - T H ° - 7 T T i T
| i i I
: ‘ i
i
e P 4 N — s
R U ST AU SUEE U Gy B
: ;
:
-120.00 ! : 59.50
Time ( sec ) . Time ( sec ) .
R 120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 —— 59,5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1  60.5000
e - ~120.0000 a ang 14814 FCNGN4CC  22.0 4 0.0 1 1 120.0000 . £9.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14831 PALOVRD1 24.0 0 0.0 1 1 120.0000 59,5000 a fbus 26048 MCCULLGE $00.0 o 0.0 1 1 60.5000
-120.0000 a ang 14841 SAGUARO1 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 RENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 6.0 1 1 60.5000
CATSHV 2018HS final.sav
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0 ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

1.20

EHV_voltages (500 kV)
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0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbw 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
©0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 aeaw 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
©0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 « 60.50 ‘
t ‘ | ! :
!
|
i
.
|
| | |
-120.00 ! 59.50 L
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
— -120.0000 a ang 14503 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fhbus 14001 FOURCORN £00.0 0 0.0 1 1 60.5000
'R -120.0000 a ang 14914 FCNGN4CC  22.0 4] 0.0 1 1 120.0000 seus 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- - -120.0000 a ang 15981 NAVASO 1 26.0 o 0.0 1 1 1zo0.0000 59.5000 a fbus 15021 PALOVRDE 500.0 a 0.0 1 1 60.5000
-- . ~120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o ¢.0 1 1 60.5000
[— -120.0000 a ang 14541 SAGUARO1 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 a 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 14008 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

1 20 ARIZONA voltages (230 kV) 1 20 EHV _voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o n.¢ 1 1 1.2000 0.5000 a  vbus 14001 FCURCCRN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14002 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o ¢.0 1 1 1.29000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.9 2 0.0 1 1 1.2000 0.5000 a  vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 g a.q 1 1 1.2900 0.50D0 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
00 Rotorangles €050 Frequencies (500 kV)
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Time ( sec ) . Time ( sec ) .

—— -120.0000 & ang 14903 CHOLLR4 22.0 Q 0.0 1 1 . —— 58.5000 a fhus 14001 FOURCORN 500C.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 a 0.0 1 1 52.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 a [ 1 1 59.5000 a fbus 18021 PALOVRDE 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q e.0 1 1 -m . 59.5006 a frue 26048 MCCULLGH 500.0 b 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUARO1 15.5 Q Q.0 1 1 - 54.5000 a fbue 15011 KYRENE $00.0 ) 0.0 1 1 6€0.5600

- -120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 - 5%.5000 a frue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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CATS HV BASE CASE for 2018 HS
Page 1

a:stab_2018_su ww.chf c:\chf

76 of 124
Thu Jan 22 12:37:01 2009




120.00

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) 1 20 EHV_voltages (500 kV)

Time ( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1
0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 18011 KYRENE 500.0 a 6.0 1 1

- 0.5000 a vbus 14005 WESTWING 500.0 Q 0.0 1 1
Rotorangles 60.50 Frequencies (500 kV)
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Time( sec . Time( sec ) .

— -120.0000 a ang 14503 CHOLLR4 22.0 0 0.0 1 1 120.0000 £9.5000 a fbus 14001 FOURCORN S00.0 0 0.0 1 1 60.5000

s mw -120.0000 a ang 14914 FCNGN4CC  22.0 ] 0.0 1 1 120.0000 5%.5000 a fhus 14003 NAVAJQ 500.0 o 0.0 1 1 €0.5000

- - ~120.0000 a ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120.0000 £9.5000 a fbus 15021 PALOVRDE 5006.0 0 0.0 1 1 60.5000

-- - -120.0000 a ang 14931 PRLOVRD1 24.0 [ 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 Q 0.0 1 1 60.5000

- - -120.0000 a ang 14941 SAGUARC1 15.5 o 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5000

- . -120.0000 a ang 14951 WPHX CC1 13.8 4] 0.0 1 1 120.0000 P 59.5000 a fbug 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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2009 APS Ten Year Plan

ARIZONA voltages (230 kV)

Time ( sec

)]
(@]

1.20

2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

P

Time ( sec

(9]
(@]

78 of 124

0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
©.5000 a  vhbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a  vbul 15230 RUDD 230.0 o 0.C 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles €0 .50 Frequencies (500 kV)
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Time( sec ) . Time ( sec .
-120.0000 a ang 14503 CHOLLA4 .0 o 0.0 1 1 120.0000 masm— 59.5000 a fbus 14001 FOURCORN 500.0 0 ¢.0 1 1 €0.5000
-120.0000 a ang 14514 FCNGN4CC .0 o 0.0 1 1 120.0000 wass 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 .0 0 0.0 1 1 120.0000 - = 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-=120.0000 a ang 14931 PALOVRD1 .0 o 0.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL .5 o 0.0 1 1 120.0000 - - 53.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 .8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14008 WESTWING 500.0 0 0.0 1 1 €0.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

kV)

EHV_voltages (500
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Time ( sec . Time{ sec .
0.5000 a vbus 14231 WESTWNGW 230.0 a 9.0 1 1 1.z2000 0.5000 a vbu 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPE 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.9Q o G.0 1 1 1.2000 0.8000 a vkbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbusg 15207 KYFENE 230.0 Q 0.0 1 1 1.2000 0.5000 a vbur 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.90 0 Q.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
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Time( sec ) . Time ( sec ) .

— -120.0000 a ang 14503 CHOLLA4 22.0 Q Q.0 1 1 £%.5000 a frus 14001 FOURCORN 500.0 0 0.0 1 1 60.5060
-120.0000 a ang 14914 FCNGN4CC 22.0 a Q.9 1 1 £4.5000 & frue 14003 NAVAJO 500.0 0 0.0 1 1 6£0.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 5 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60,5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 - S5.5000 & fbue 26048 MCCULLGH 500.0 19 0.0 1 1 £0.5000
-120.0000 a ang 14941 SAGUAROL 15.5 Q 0.0 1 1 - 55,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 €0.5000

- -120.0000 a ang 14951 WEHX CC1 13.8 o 0.0 1 1 - 59.5000 a fhus 14005 WESTWING 500.0 o 0.0 1 1 60.8000
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2009 APS Ten Year Plan

0 ARIZONA voltages (230 kV)

2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

Time( sec ) . Time{ sec ) .
0.5000 a vbus 14231 WESTWNGH ) 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o o.o 1 1 1.2000
0.5000 a vbhul 14221 PNPKAPS o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 M 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15207 o 0.0 1 1 1.2000 ¢.5000 & vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 18230 RUDD o 0.0 1 1 1.2000 0.5000 a vbus 15011 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 ] 0.0 1 1 1.2000
Rotorangles €0.50 Frequencies (500 kV)
i
) ) i STt
i
! ;
i
i 59.50
Time ( sec . Time ( sec .
-120.0000 a ang 14503 CHOLLA4 .0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14514 FCNGN4CC .0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 .0 a ¢.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 14931 PALOVRD1 .0 4 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14341 SAGUAROL .5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14951 WPHX CC1 .8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)

EHV_voltages (500 kV)
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0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2060 2.5000 a  vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 220.0 o 0.0 1 1 1.2000 0.5000 a vbus 14002 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 220.0 o 7.0 1 1 1.2000 0.5000 a  vbus 15021 PALOVRDE 500.0 o G.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 Q a9.0 1 1 1.2000 0.5000 a  vbus 26048 MCCULLGH 509.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
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Time ( sec ) . Time ( sec .
— 120.0000 a ang 14903 CHOLLA4 22.0 a 6.0 1 1 120.0000 ecm— 9.5000 a fbu 14601 FOURCORN 500.0 o 0.0 1 1 60.5000
aswe 120.0000 a ang 14914 FCNGN4CC 22.0 0 0.0 1 1 12¢.000¢Q aaen 54.5000 a fbus 14003 NAVAJC 50C.0 4] 0.0 1 1 60.5000
- - 120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 12x0.0000 - = 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 €0.5000
- 120.0000 a ang 14931 PALOVRIND 24.0 [ 9.0 1 1 120.0000 - 55.5000 a fhus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
- - 120.0000 a ang 14941 SAGUARRQL 15.5 0 0.0 1 1 120.0000 - - 58.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
- 120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 - 5%.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

.20

0 ARIZONA voltages (230 kV)
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0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 L] 7.0 1 1 1.2000 — 0.5000 a  vbur 13001 FOURCORN 500.0 o 0.0 1 1 1.2000
e e 0.5000 a vbul 14221 PNPKAPS 230.9 o 9.0 1 1 1.2000 P ©.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CRSGRAPS 230.0 o g.q 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 ] 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 KYRENE 230.0 Q 0.0 1 1 1.2000 0.5000 a  vbue 26048 MTCULLGH 500,0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.9 lJ 9.0 1 1 1.2990 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus igo0s WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Freguencies (500 kV)
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Time ( sec ) . Time ( sec ) .
————— -120.0000 a ang 14903 CHOLLA4 22.0 Q a.u 1 1 120.00006 — 59.5000 a fbus 14001 FOURCORN 500.0 ] 0.0 1 1 60.5000
. . -120.0000 a ang 14914 FCNGN4CC  22.0 Qo 0.0 1 1 120.0000 s 59.5000 a fbus 14003 NAVAJC 500.0 o 0.0 1 1 60.5000
-120.,0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 £5.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 ] 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SARGUAROL 15.5 q 0.0 1 1 120.0000 50.5000 & fbug 15011 KYRENE 500.0 0 0.0 1 1 60.5000
[—— -120.0000 a ang 14951 WPHX CCl1 13.8 0 0.0 1 1 120.0000 59.5000 a fbue 14005 WESTWING 500.0 0 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
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0 ARIZONA_voltages

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

(230 kV)

EHV_voltages

(500 kV)

i - — ,;J’. . d-
i ‘ |
1 ; i :
: 1 - ‘
| | : 1 z
: i i i 1 H
: | ] i - i ;
; " | i ‘
; " i 1 ; |
H fae ; :
0.50 L 0.50 ‘ ‘
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 e 0.0 1 1 1.2000 — 0.5000 a  vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.90 ¢ 0.0 1 1 1.2000 P 0.5000 a vbus 146003 NAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 ¢ 0.0 1 1 1.2000 0.5000 a vbus 15021 FALOVEDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYEENE 230.0 J 0.0 1 1 1.2000 0.5000 a  vhbug 26048 MCCULLGR 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 1523¢ PUDD 230.0 a 2.0 1 1 1.2000 0.5000 a vbue 18011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
0 Rotorangles €050 Freqguencies (500 kV)
* H " ‘ f ! i
‘ : ‘
| | |
Lo SR S S ‘
i ‘ ‘
|
: | : i
‘ |
_ U WU RO . :
: i
; ‘
i ‘ ‘
‘ ‘
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i |
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: i i i
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i ! | :
g ; ; q f
‘ ‘ ; ‘ ‘
i i | |
I |
] : i L N
7 \ e ‘ I
! ; ; i ;
; :
! ‘
H 1 I
-120.00 59.50 I !
Time ( sec ) . Time ( sec .
—— -120,0000 a ang 14503 CHOLLA4 22.0 Q 0.a 1 1 120.0000 — 55,5000 a fbue 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
e mw -120.0000 a ang 14914 FCNGN4CC 22,0 ¢ Q.0 1 1 120.0000 " 59,5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJC 1 26.0 a 0.0 1 1 120.0000 - = 59.5000 a frue 15621 PALOVRDE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14931 PALOVRDL 24.0 [ a.0 1 1 120.0000 - 59.5000 a fbue 2€048 MCCULLGE §00.0 0 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARO1 15.5 0 a.0 1 1 120.0000 -a 54,5000 a fbue 15011 YRENE 500.0 0 0.0 1 1 60.5000
- . -120.0000 a ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 - 59.5000 a  fbus 14005 WESTWING $00.0 0 0.0 1 1 €0.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA_voltages (230 kV)

EHV_voltages (500 kV)

i B
!
! T R
' . lr i
! Coh ;
i ! |
o . - l] i
h v :
; ] i
o - H . " i
i ‘ b
. :
1 :
. |
1" |
SO . ; i I
" 1 |
i i |
0.50 X i 0.50 | :
Time( sec ) Time( sec ) .
— 0.5000 a vbu: 14231 WESTWNGW 230.0 o 0.0 1 1 1.2600 0.5000 a vbus 14001 FCURCORN 500.0 b} 0.0 1 1 1.2000
«nma 0.5000 a vbul 14221 PNPKAPS 230.0 0 n.n 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ¢ 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGPAPS 230.40 a 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbus 15207 1 E 230.0 0 0.0 1 1 1.2000 0,5000 a  vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.4 Q 0.0 1 1 1.2000 0.5000 a  vbus 15011 R £00.0 o 0.0 1 1 1.2000
0.5000 a vbus 149005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
M i * i T i
! ! i
S S
i
Time( sec ) Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.Q0060 — EG.E000 a froue 14002 FOURCORN 500.0¢ [ 0.0 1 1 €0.5000
-120.0000 a ang 14914 FCNGN4CC  22.9 o 0.0 1 1 120.0000 EQ.5G0G a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 ¢ 0.0 1 1 120.0000 59.5000 & frue 15021 PRLOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 148931 PALOVRDL 24.0 o 0.0 1 1 120.0000 - - 5% .E000 a fbus 26048 MCCULLGH 5CC.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARQL 15.5 o 0.0 1 1 120.0000 - - 5%.5000 a fbus 15011 KYRENE 500.C 0 0.0 1 1 €0.5000
~120.0000 a ang 14951 WPHX CCl 13.8 o 0.a 1 1 120.0000 - £G.2000 a fbue 14005 WESTWING 500.0 ] 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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.20

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

0.0

EHV_voltages

(500 kV)

Time ( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 ammu ©0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 18021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 RENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
’ ] ! f ’ ‘ % ; i ‘
| 1 H t ¢
{ i i i i
H
P
v
i
f | !
; ‘
-120.00 I 59.50
Time ( sec ) . Time( sec .
—  -120.0000 a ang 14903 CHOLLR4 22.0 0 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 66.5000
- -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 - 59.5000 a fbus 14003 NAVAJO 500.0 ] ©.0 1 1 60.5000
- m -120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 - = 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 &0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SARGUAROL 15.5 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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Page 1
a:stab 2018 yp wl.chf c:\chf

85 of 124

Thu Jan 22 12:36:53 2009




2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) 120 EHV_voltages (500 kV)

Time( sec ) . Time( sec ) .

0.5000 a vhus 14231 WESTWNGW® 230.0 Q ¢.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a  vbug 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.4 0 2.0 1 1 1.2000 0.5000 a vbug 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 ¢.0 1 1 1.2000 0.5000 a  vbub 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 2.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000

0.5000 a  vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000

Rotorangles Frequencies (500 kV)

120.00 : 60.50

0.0 5.0 0.0 5.0

Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 1] 6.0 1 1 12¢.0000 — EG. fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14314 FCNGN4CC  22.0 o a.0 1 1 120.0000 a fhus 14003 NAVAJO 500.0 [ 0.0 1 1 6€0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 a 0.0 1 1 120.0000 a fbue 1E0Z) PALOVRDE 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 5&.5000 a fhus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14941 SAGUARQL 15.5 [ 0.0 1 1 120.0000 5% .5000 a fhus 15011 KYRENE 500.0 [ 0.0 1 1 60.5000
[ ~120.06000 a ang 14951 WPHX CC1 13.8 4] 0.9 1 1 120.0000 [— 86.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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0 ARIZONA voltages (230

kv)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)
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0.50 ; 0.50 | j
0.0 5.0 0.0 5.0
Time( secC ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.B000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
. 0.5000 a vbul 14221 PNPEAPS 230.0 o 0.0 1 1 1.2000 ©.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CRSGFAPS 210.0 a 0.0 1 1 1.2000 ©.5000 a vbus 1z021 PALOVRDE 500.0 o 0.0 1 1 1.2000
-- . 0.5000 a vbus 15207 S 230.0 0 0.0 1 1 1.2000 0.8000 a vbus Zz6eDa8 MCCULLGH 500.0 o 0.0 1 1 1.2000
[— 0.5000 a vbul 15230 RUDD 230.0 O 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
¢.5000 a  vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Fregquencies (500 kV)
120.00 60.50 ‘
| -
i |
| |
I |
;
A
i i !
-120.00 . . 59.50 i
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLR4 22.0 Q 6.0 1 1 120.0000 59.2000 a fbue 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
. - -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 58.5000 a fhus 14003 NAVAJO 500.0 ] 0.0 1 1 €0.5000
- -120.0000 a ang 15281 NAVAJO 1 26.0 id 0.0 1 1 120.0000 54.5000 a fhus 18021 PALOVRDE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14921 PALOVRD1 24.0 Q 8.0 1 1 120.0000 52.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 €0.5000
- -120.0000 a ang 14941 SAGUARCL 15.5 Q 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE $00.0 0 0.0 1 1 60,5000
[—— -120.0000 a ang 149851 WPHX CC1 13.8 0 Q.0 1 1 120.0000 54.5000 a frue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA_voltages (230 kV)

EHV_voltages (500 kV)

{
|
: "
! e
pU -
\
0.50 i 0.50
Time ( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN £00.0 D] 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 14003 NAVAJC 500.0 [ 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 ] 0.0 1 1 1.2000 - 0.5000 a vbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGHE 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles €0 .50 Frequencies (500 kV)
.00 . . T
T ;
| i i
] i i
i
|
C." oL-_2 I i i
I P R . oo ‘ i
R L N S RN A MU N I F L\\ ;
¥ >4 e o pemrr—
| |
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 ] 0.0 1 1 £0.5000
-120.0000 a ang 14214 FCNGN4CC  22.0 o 0.0 1 1 120.0000 . . 59.5000 a fbus 14003 NAVAJC 500.0 o 0.0 1 1 6£0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 52.5000 a fbus 15021 PRLOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 [ 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 4] 0.0 1 1 £0.5000
-120,0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 ©.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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ARIZONA voltages

2009 APS Ten Year Plan

(230 kV)

Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 n 0.0 1 1
ammw ©0.5000 a vbul 14221 PNPYAPS 230.0 ) 0.0 1 1
- - 0.5000 a vbul 14203 CASGRAPS 230.0 a 9.0 1 1
e 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1
[r— 0.5000 a vbul 15230 FUDD 230.9 Q 0.0 1 1
Rotorangles

120.00

|
|

[y

.20

60.50

EHV_voltages

2018 Heavy Summer WECC/WestConnect Case

(500 kV)

-

Time( sec
0.5000 a vbus 14001
0.5000 a  vbus 13003
0.5000 a  vbus 15021
0.5000 a vbus 26048
0.5000 a vkus 15011
0.5000 a  vhus 14005

FOURCORN
NAVAJO
PRALOVRDE
MCCULLGH
XYRENE
WESTWING

500
500

500.
£00.

500

500.

soooos

smmsoo
coccooo
cobooo
ST
[FreyeyoyT.
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i

°

3

3

(500 kV)
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-120.00 I I . 59.50 : :
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 a .0 1 1 120.0000 59.500G a frhus 4001 FOURCORN 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 a.0 1 1 120.0000 £6.5000 a fbus 14003 NAVAJO 500.0 o 6.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 [ 0.0 1 1 120.0000 55.8000 a fbus 18021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 FALOVRD1 24.0 o Q.0 1 1 120.0000 -m . 56.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.% [ 0.0 1 1 120.0000 - 5% .5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14851 WPHX CC1 13.8 o 0.0 1 1 120.0000 -— 54,5000 a frus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

i
|

ARIZONA voltages (230 kV)

EHV _voltages (500 kV)

0.50

0.0
Time ( sec
— 0.5000 a vbus 14231
saaw 0.5000 a vbul 14221
0.5000 a vbul 14203
. 0.5000 a vbus 15207
- - 0.5000 a vbul 15230
Rotorangles

120.00

)

WESTHNGW
PNPEAPS
CASGRAPS
KYPENE
RUDD

230,
230.
230
230
230

coooo

5.0 0.0

Time ( sec

0.0 1 1 1.2000 0.5000 a vbus 003
0.0 1 1 1.2000 0.5000 a  vbus 14002
0.0 1 1 1.2000 0.5000 a  vbus 15021
0.q 1 i 1.2000 0.5000 a vbus 26048
0.0 1 1 1.2000 0.5000 & vbus 15011
0.5000 a  vbus 14005

Frequencies

60.50

FOURCORN
NAVAJO
PALOVRDE

MCCULLGH 5

RENE
WESTWING

500.

500
g00

500
500

obesbo

[ 0.0 1 1 1.2000
° 0.0 1 1 1.2000
° 0.0 1 1 1.2000
o 0.0 1 1 1.2000
[ 0.0 1 1 1.2000
° 0.0 1 1 1.2000

(500 kV)

-120.00

Time( sec ) . Time ( sec ) .
—— -120.0000 a ang 14503 CHOLLA4 22.0 a Q.0 1 1 120.0000 —— £5.2000 a fbue 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
.- -120.0000 a ang 14914 FCNGNACC  22.0 @ 0.0 1 1 120.0000 s e E6.E000 a fbue 14003 NAVAJO 500.0 a 0.0 1 1 60.5000
- - 120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 55.5000 a fhbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14931 PALOVRD1 24.0 @ Q.0 1 1 120.0000 £5.5000 a fbue 26048 MCCULLGH 500.0 a 0.0 1 1 60.5000
[e— -120.0000 a ang 14541 SAGUARC1 15.5 o 0.0 1 1 120.0000 56.5000 a fbue 15011 KYRENE 500.0 o 0.0 1 1 60.5000
p—— -120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 L 120.0000 52.5000 & fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

(230 kV)

ARIZONA_ voltages

EHV_voltages (500 kV)

Time ( sec )
R 0.5000 a vbus 14231 WESTWNGW 230.
DRI 0.5000 a vbul 14221 PNPKAPS 230.
0.5000 a vbul 14203 CRSGRAPS 230.
0.5000 a vbug 15207 KYRENE 230.
0.5000 a vbul 15230 PUDD 239.

Rotorangles
120.00 . .

T 7 ; )
|
L] .
|
‘
- |
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. I ; | i
: ; . i :
I i | i :
| i ! ; :
Lo
! 0.50 i I |
. Time ( sec .
@ a 0.0 1 1 1.2000 ©.5000 a vbus 14001 FCURCCRN 500.0 0 0.0 1 1 1.2000
a o 9.1 1 1 1.20040 ©.5000 a  vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
a9 o 0.0 1 1 1.2000 Q.5000 a  vbus 15021 PALOVRDE 50C.0 o 0.0 1 1 1.2000
4 o v.0 1 1 1.2000 0.5000 a vbug z6048 MCCULLGH 500.0 0 0.0 1 1 1.2000
n < n.0 1 1 1.2000 0.5000 a  vbus 15011 KYRENE 500.0 o 0.0 i 1 1.2000
0.5000 a  vbus 14005 WESTWING 50C.0 o 0.0 1 1 1.2000
Frequencies (500 kV)

60.50

-120.00 : E

0.0

Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 o a.0 1 1 120.0000 — EG.EG0G a fbue 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
2 m e -120.0000 a ang 14914 FCNGN4CC  22.0 id 0.Q 1 1 120.0000 - E9.500G a fbue 14002 NAVAJC 500.0 o 0.0 1 1 60.5000
- - 120.0000 a ang 15981 NAVAJO 1 26.0 0 ¢.0 1 1 12¢.0000 - = 56.5000 & fhus 15021 PALOVRDE 500,0 o 0.0 1 1 60.5000
-- - -120.0000 a ang 14931 PALOVRD1 24.0 a a.a 1 1 120.¢000 - EG.5000 a fbus 26048 MCCULLGH 500.0 ) 0.0 1 1 60.5000
- - -120.0000 a ang 14941 SAGUARC1 15.5 o a.a 1 1 120.0000 - 56 5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
- 120.0000 a ang 14951 WPHX CC1 13.8 [ ¢.0 1 1 126.0000 - EG.E000 a fbue 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)
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0.50 ; ! 0.50 ! i i {
Time ( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNHGW 230.0 q 2.0 1 1 1.2000 0.5000 a vbus 14001 FOURCCRN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.9 1 1 1.2000 0.5000 a vbuc 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 a 0.0 1 1 1.2000 0.5000 a vbug 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 23¢.0 L] 9.0 1 1 1.2900 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 & vbul 15220 RUDD 235.0 a 0.0 1 i 1.2600 0.5000 a  vbur 15011 KYRENE 500.0 ¢ 0.0 1 1 1.2000
0.5000 a vbur 14008 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €050 Fregquencies (500 kV)
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! . (O H S
*w 1 ‘ 7
120.00 1
Time( sec ) . Time( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 o 6.0 1 1 59.5G00 a fbue 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 ¢ 0.0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 £0.5000
~120.0000 & ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 5%.5000 a fhus 15021 PALOVRDE 500.90 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDL 24.0 Q 0.0 1 1 56.58000 a fbus 2€048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 Q a0 1 1 56.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 £0.5000
~120.0000 a ang 14951 WPHX CCl1 13.8 Q o.0 1 1 56.5G00 a fbue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

. 1.2
!
.
o
' .
! Y
i H
0.50 0.50 |
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 i) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGE 500.0 [ 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbusg 150611 RENE 500.0 0 Q.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 S 60.50 T
| H H : i
i { |
|
1 ol ,
/
|
!
‘
| i
P : :
| I :
i | i
i I i
: ; -
: i
-120.00 ! 59.50 ;
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec )
— -120.0000 a ang 14903 CHOLLA4 22.0 [ 0.0 1 1 120.0000 — 56.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14514 FCNGN4CC  22.0 ] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVEDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRDl 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 18.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 [ 0.0 1 1 120.0000 £9.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

94 of 124

i i1
i
- +
0.50 | 0.50
0.0 5.0 0.0 5
Time ( sec ) . Time( sec
ev— 0.5000 a vbus 14231 WESTWNGW 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus FOURCORN 500.0 0 0.0 1 1 1.
e 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus NAVAJO 500.0 0 0.0 1 1 1.
- - 0.5000 a vbul 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 & vbus PALOVRDE 500.0 ] 0.0 1 1 1.
- - 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus MCCULLGH 500.0 o 0.0 1 1 1.
- 0.5000 a vbul 15230 RUDD 230.0 [ 6.0 1 1 1.2000 0.5000 & vbus KYRENE 500.0 0 0.0 1 1 1.
0.5000 a vbus WESTWING 500.0 0 0.0 1 1 1.
Rotorangles Frequencies (500 kV)
120.00 i . 60.50 ]
‘ ‘ ; j
‘ ! i
i “P\
; - 3
-120.00 ! 59.50 : |
0.0 5.0 0.0
Time ( sec . Time ( sec
— -120.0000 & ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 N 59.5000 a fbus 14001 FOURCORN 500.0 o 6.0 1 1
~-120.0000 a ang 14914 FCNGNACC  22.0 [ 0.0 1 1 120.0000 59.5000 a fbus NAVAJO 500.0 o 0.0 1 1
-120.0000 a ang 15981 NAVRJIO 1 26,0 o 0.0 1 1 120.0000 59.5000 a fbus PALOVRDE 500.0 o 0.0 1 1
-120.0000 a ang 14831 PALOVRD1 24.0 0 0.0 1 1 120.0000 - . £9.5000 a fbus MCCULLGH 500.0 o 0.0 1 1
-120.0000 a ang 14941 SRGUARC1 15.5 0 0.0 1 1 120.0000 - - £9.5000 a fbus KYRENE 500.0 1) 0.0 1 1
- un -120.0000 & ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 [—— 59.5000 a fbus WESTWING 500.0 o 0.0 1 1
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)
T

ool

i

0.50 : 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( se .
— 0.5000 a vhus 14231 WESTWNGW 220.0 O 0.0 1 1 1.2000 — 0.5000 a vbu 140M FCURCORN 500.0 0 0.0 1 1 1.2000
P 0.5000 a vbul 14221 PNPYAPS 230.0 0 0.0 1 1 1.2900 . . s 0.5000 a vbug 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - ©.5000 a vbul 14203 CRSGRAPS 230.0 0 2.0 1 1 1.2900 - 0.5000 a  vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vius 152907 KYRENE 230.0 a ¢.C 1 1 1.2000 - 0.5000 a vbus 25048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 L} 6.0 1 1 1.2000 - - 0.5000 a  vbug 15011 KYRENE 500.0 0 0.0 1 1 1.2000
- . 0.5000 a  vbus 14005 WESTWING 500.0 Dl 0.0 1 1 1.2000
Rotorangles Freguencies (500 kV)
120.00 ‘ , 60.50
i : ‘
- . S : \
| i
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i :
: ‘ i
;
i ) 1 o :
i I i H
i : H :
1 i H ! i
! | i i |
S S S S S I | !
| i i i !
¢ ] | i {
-120.00 ! | : . 59.50 ! i
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— 120.0000 a ang 14903 CHCLLR4 22.0 1] 0.0 1 1 1z0.0000¢ — £&.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
e wn -120.0000 a ang 14514 FCNGN4CC  22.0 Q 6.0 1 1t 120.0000 s e e £E9.5000 a fbus 14003 NAVAJO 500.0 ¢ 0.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 8¢.5000 a fbus 15023 PALOVRDE 500.0 o 0.0 1 1 €0.5000
- - 120.0000 a ang 14931 PALOVRD1 24.0 [ 8.0 1 1 120.0000 E%.5000 a fbus 26048 MCCULLGH 5$00.0 0 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARCL 15.5 ¢ 0.Q 1 i 126.000C EG.5000 a fbus 15011 RENE 500.90 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 55.5000 a fbus 14005 WESTWING 500.0 ) 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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ARIZONA voltages

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

(230 kV)

0.0

[#1]

EHV_voltages

(500 kV)

Time( sec ) . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 ¢.5000 a vbus 15021 PARLOVRDE 500.9 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 6.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1,2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 4 6.0 1 1 1.2000
12000 Rotorangles €0.50 Frequencies (500 kV)
. : , : ‘ . i ‘
i | i i
; : i ;
i I i
i : i
e S g |
R R R DU S L e i
: |
I :
-120.00 I ! | 59.50 |
Time{( sec ) . Time( sec )
-120.0000 a ang 143803 CHOLLA4 22.0 0 0.0 1 1 120.0000 — £9.5000 a fbus 14001 FOURCORN 500.0 0 ¢.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22.0 o 0.0 1 1 120.0000 £9.5000 a fbus 14003 NAVAJQ 500.0 0 ¢.0 1 1 60.5000
-120.0000 & ang 159281 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 i) 0.0 1 1 £0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCl 132.8 o 0.0 1 1 120.0000 £%.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) EHV_voltages (500 kV)

|

Time( sec ) . Time ( sec .

—— 0.5000 a vbus 14231 WESTWNGW 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
«m e 0.5000 a wvbul 14221 PNPKAPS 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- m 0.5000 a vbul 14203 CASGRAPS 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- . 0.5000 a vhbus 15207 KYRENE 230.0 ) 0.0 1 1 1.2000 0.5000 a vbusg 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000

0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000

Rotorangles (500 kV)

120.00 60.50

T ! i

R

Time{ sec ) . Time( sec ) .
~120.0000 a ang 14903 CHOLLA4 22.0¢ o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 1491, FCNGN4CC  22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJOQ 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 [ 0.0 1 1 120.0000 53.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PRLOVRDL 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGH 500¢.0 o 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
~120.0000 a ang 14951 WPHX CCl1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING S00.0 o 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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ARIZONA_ voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

)
o
A}
Il
"
! !
: I
: )
0.50 . 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 PR 0.5000 a vhus 14003 NAVAJC 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 [ 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 4] 0.0 1 1 1.2000 - - 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 [ ¢.5000 a vbus 15011 KYRENE 500.0 Q 0.0 1 1 1.2000
-— 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 . 60.50 ‘ .
;
= ‘ '; T {
=R X e A L TR R P R e ey H
H H 7 3N
Nz i
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;
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i H
-120.00 | | 59.50 i
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec )
m—— -120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 6€0.5000
T -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 amaa 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 6€0.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 [ 0.0 1 1 120.0000 - om 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
- - -120.0000 a ang 14931 PALOVRDL 24.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 €0.5000
- - -120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - £9.5000 a fbue 15011 KYRENE 500.0 D) 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCl 13.8 [ 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 ) 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

Time( sec )
vbus 14231

2]
o

EHV_voltages (500 kV)

w
(@]

99 of 124

0.5000 a WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO $00.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
©.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 & vbul 15230 RUDD 230.0 bl 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120. 00 Rotorangles €050 Frequencies (500 kV)
. , : : : . ,
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-120.00 ! 59.50
Time( sec ) . Time ( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 ] 0.0 1 1 €0.5000
~120.0000 a ang 14914 FCNGNACC  22.0 ¢ 0.0 1 1 120.0000 - 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 & ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 4 0.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGH 5900.0 D] 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14951 WPEX CCl1 13.8 4] 0.0 1 1 120.0000 -—ua 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

EHV_voltages

(500 kV)
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Time ( sec . Time ( sec .
— 0.5000 a vbus 14211 WESTANGW 230.0 a 9.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
s s 0.5000 a vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 ©.5000 a vbug 14003 NAVAJD 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.90 Q 0.0 1 1 1.2000 ©.5000 a vbus 1s021 PALOVRDE 500.0Q Y 0.0 1 1 1.2000
-w . 0.5000 a vbus 15207 FYRENE 230.0 9 0.0 1 1 1.2000 0.5000 a  vbus 6048 MCCULLGH 500.0 o 0.0 1 1 1.2000
PR 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 Q.5000 a  vbup 15011 KYRENE 500.90 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
12000 Rotorangles €050 Frequencies (500 kV)
- T - T
R et ey T
‘ 7
i
; i
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- 1
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- | N . - -
| i | i i i
! b 1 i |
-120.00 { ! I 55.50 ! : I
Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 id 0.0 1 1 120.0000 59.5000 fous 14001 FOURCORN 500.0 0 G.0 1 1 60.5000
- -120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 £5.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 £0.5000
- -120.0000 a ang 15981 NAVAJO 1 26.0 a 0.0 1 1 120.0000 58.5000 a fbus 180621 PALOVRDE 500.0 [ 0.0 1 1 60.5000
- -120.0000 a ang 14931 PALOVED1 24.0 d Q.0 1 1 120.0000 5%.5000 a fbue 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
- - -120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 a Q.9 1 1 120.0000 - 55.5000 a fhue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV 2018HS final.sav
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)
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0.50 ! 0.50 1 I
Time ( sec . Time ( sec .
0.5000 a vbus 14231 WESTANGW 230.0 o 0.0 1 1 1.2000 —— 0.5000 a vbus 14001 FOURCORN 500,0 © 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 P 0.5000 a  vbus 14003 NAVAJC 500.0 ) 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYPENE 230.0 g . 1 1 1.2000 -- 0.5000 a vbus 26048 MCCULLGH 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 Q a.0 1 1 1.2000 - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a  vbus 14005 WESTWING 500.0 3 0.0 1 1 1.2000
120 OORotorangles €0 50 Frequencies (500 kV)
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-120.00 59.50 !
Time ( sec ) . Time ( sec ) .
—  -120.0000 a ang 14903 CHOLLA4 22.0 ] 2.0 1 1 120.0000 —— 59,5000 & fbus 14001 FOURCORN 500.0 0 0.0 1 1 €0.5000
P -120.0000 a ang 14814 FCNGN4CC  22.0 o 0.0 1 1 120.0000 anas 55.5000 & fbue 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 55.5060 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14931 PALOVRD1 24.0 ¢ 0.0 1 1 120.0000 55.5000 a fbue 26048 MCCULLGH 500.0 ) 0.0 1 1 60.5000
[ ~120.0000 a ang 14541 SAGUAROL 15.5 o 0.0 1 1 120.0000 5%.5000 a fbue 15011 KYRENE 500.0 0 0.0 1 1 60.5000
- -120.0000 a ang 14851 WPHX CC1 13.8 o 0.0 1 1 120.0000 5%.5000 a fhue 14005 WESTWING $00.0 0 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

- s —-— Lk = 4 _ __ N - T e
P R ) I U N .
Y, PR S N
¥
H]
1
!
1y
'l
l' H
Y i
i
0.50 0.50 ! |
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 ] 0.0 1 1 1.2000 0.5000 a vhbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
¢.5000 a vwbul 14221 PNPKRPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vwbul 14203 CASGRAPS 230.0 [ 0.0 1 1 1.2000 ¢.5000 a vbus 15021 PALOVRDE 500.C 0 0.0 1 1 1.2000
0.5000 a vbus 15207 230.0 [ 0.0 1 1 1.2000 0.5000 a vhus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 ¢.5000 a vbus 15011 RENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 . . 60.50 ‘ )
- ; ; .
: : ] : :
i H { i
; !
|
. sk
: i i
|
‘
|
Lo
H |
-120.00 59.50 i
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
~120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 3 1 120.0000 £9.5000 a fbus 1400 FOURCORN 500.0 o 0.0 1 1 60.5600
~120.0000 a ang 14914 FCNGN4ACC  22.0 0 0.0 1 1 L0000 £9.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 0000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 0000 59,5000 a fhus 26048 MCCULLGH 500.0 o 0.0 1 1 €0.5000
-120.0000 & ang 14942 SAGUARRCL 15.5 0 0.0 1 1 0000 59,5000 a fbus 15011 KYRENE 500.0C 0 0.0 1 1 606.5000
-120.0000 & ang 14951 WPHX <C1 13.8 0 g.0 1 1 0000 59.5000 a fhus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

ARIZONA_voltages (230 kV)

0.50 i 0.50 ; [
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a wbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 4 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 : \ 60.50 T ‘
: H H ; I j T ]
i i ! 1 i
i i
|
| e AR.,.. =
i
-120.00 : 59.50 .
Time( sec ) . Time ( sec ) .
-120.0000 & ang 14503 CHOLLA4 22.0 o 0.0 1 1 120.0000 —— 55.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14914 FCNGN4CC  22.0 ] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 4] 6.0 1 1 60.5000
~120.0000 a ang 18981 NAVAJO 1 26.0 4] 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14931 PALOVRDL 24.0 ] 0.0 1 1 120.0000 59.5000 a fbus 26048 MCCULLGHE 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14941 SAGUARQL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 RENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60,5000
CATSHV_2018HS final.sav
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2009 APS Ten Year Plan

0 ARIZONA voltages (230 kV)

2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

i
H
R Rtals I, A == R =
|
" \
[} _
1
"
1y B
1
» ; !
; i
" |
u ; ! !
; :
| .
H i
H : : i
i bl e
: i ! H
i i ; :
: | i ; .
: : | . .
! 1 i i i ' i
i i ! | !
: I | I i
0.50 ! I 0.50 |
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o ¢.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
PR 0.5000 a vbul 14221 PNPKAPS 230.0 Q 5.0 1 1 1.2000 v 0.5000 a  vbus 14002 BAVAJD 500.0 o 0.0 1 1 1.2000
- m 0.5000 a vbul 14203 CASGRAPS 230.0 9 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYFENE 220.0 1] 0.0 1 1 1.2000 0.%000 a vbur 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15220 RUDD 230.0 o 7.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500,0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50 ‘ :
: ‘ ‘ ‘ ‘ ‘
i i 1 i ; } | \
I | i | i |
1 L i P
i [ T
: i | !
i i |
i ! i i
i ‘ :
i i
‘ ; ; ‘
‘ I i ;
i I i |
i | ! :
T [ | T
! ; ‘
‘ I PNy
i ; :
' T |
‘ ‘
i ;
| : ; |
| | ! !
‘ ‘ ‘ .
: i i i
i | i | !
! . | oo
! i
] | I
i ; T ‘ B it S o
; ; i i | ‘ ‘ ! |
: ; . ! | | ! I
-120.00 ! 58.50 L ; J
0.0 5.0 0.0 5.0
Time( sec ) . Time{( sec ) .
[ 120.0000 a ang 14503 CHOLLA4 22.0 a 0.0 L 1 120.0000 e 59.5060 a frue 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
R 120.0000 a ang 14914 FCNCGN4CC  22.0 o 6.¢ i 1 120.0000 N 56.500G a fbue 14003 NAVAJO 500.0 o 0.0 1 1 £0.5000
- 120.0000 a ang 15981 NAVAJO 1 26.0 Q 6.0 1 1 120.0000 - - £¢.5000 a fhus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
- 120.0000 a ang 149331 PALOVRD1 24.0 o 0.0 1 1 120.0000 - E&4.E000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
- - -120.0000 a ang 14841 SRGUARO1 15.5 Q 0.0 1 1 120.0000 - - £4.5G0G a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5000
- ~120.0000 a ang 14951 WPHX CC1 13.8 Q Q.0 1 1 120.0000 - EC,E000 a fbus 14005 WESTWING 500.0 ) 0.0 1 1 60.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
a:stab 2018 TF_SAG4.chf c:\ohf

104 of 124

Thu Jan 22 12:36:13 2009




2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

Il —.
1
i
\v
: ,
I
L. L S B - .- R
| |
; i : \
i i !
i : i
; | i
: i ‘
0.50 x 0.50 L |
Time ( sec ) . Time ( sec )
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.9 1 1 1.2000 ——— 0.5000 a vbus 14001 FOURCORN 500.0C o 0.0 1 1 1.2000
A 0.5000 a vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 - 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- o= 0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 18021 PALOVREDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 15207 FYREKE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
[—— 0.5000 & vbul 15230 RUDD 220.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotorangles €050 Frequencies (500 kV)
’ 1 ’ T i i
|
‘ l i \ ! ‘
S S | S D S S _
\ i L
¢ |
\ ‘ 1l
: ! | i
| !
i |
- _— - e —
‘ !
- - | |
S : i
L T N ;
b
: ! ; :
H |-
1
‘ ;
! |
i !
d |
: i
| i |
i 1
! S S — - ‘)
| ‘ P ‘
; i
i | ! i
-120.00.! ‘ I 59.50 i i !
Time ( sec ) . Time ( sec ) .
— ~120.0000 a ang 14903 CHOLLA4 22.0 o Q.0 1 1 120.0000 ——— 59%.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 €0.5000
e 120.0000 & ang 14814 FCNGN4CC  22.0 [ Q.0 1 1 120.0000 s aaw 54.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 &0.5000
- = 120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 - = 5¢.5000 a fbue 15021 PALOVRDE 5006.0 0 G.0 1 1 €0.5000
-- -120.0000 & ang 14931 PALOVRD1I 24.0 o 0.0 1 1 120.0000 - 55.5000 a fbhue 26048 MCCULLGH 500.0 ] 0.0 1 1 €0.5000
- . ~120.000C a ang 14941 SAGUAROL 15.5 [ 0.0 1 1 120.0000 - - 5%.5000 a fkus 15011 KYRENE 500.0 0 0.0 1 1 €0.5000
- -120.0000 a ang 14851 WPHX CC1  13.8 Q 0.0 L 1 1z20.0000 - e £6.5606 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV) (500 kV)

1.20

EHV_voltages

7 T
B Te = .- i i e R ] i i ol
” ST L
IR R I R R I/ -l [N ISR VR
- - - = -1 - ll
b
M

‘ h
! It |
0.50 ’ 0.50 !
Time( sec ) . Time ( sec )
— 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 2.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 [ 0.0 1 1 1.2000
- .. 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 am e 0.5000 a vbusg 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vhbul 14203 CRSGRAPS 230.0 0 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 om . 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 ] 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)

. - T T

i i {

H H

- __,—f-‘=-‘ ———— T -
Time ( sec ) . Time ( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — 59.5000 a fbue 14001 FOURCORN 500.9 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNCN4ACC  22.0 o 0.0 1 1 120.0000 an 59.5000 a fbue 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 15931 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 P 52.5000 a fhus 15021 PALOVRDE 500.0 o 0.0 1 1 6£0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 [ 0.0 1 1 120.0000 - . £9.5000 a fbus 26048 MCCULLGH 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 0 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 €0.5000
-120,0000 a ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 [———— £9,5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

1.20 1.20

ARIZONA voltages (230 kV) EHV_voltages (500 kV)

{ pors oz, ,-:*"\~ Y R P
v . -~
X Eootmot o7y R o= L s
1” T iy
_______ e S N A D I RS A
|nd : fi -
! q 7
: b
1]
U
P 1
[}
1
|
g
1
it
; H
h| ) i
! !-| |
ho
b b .
! v
: :
. ] :
i ! A i o
| T ; :
} ' i |; N i |
0.50 ! ! ) 0.50 . ! : i
Time( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 a 0.0 1 1 1.2000 0.5000 a vbur 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
- ww 0.5000 a vbul 14221 PNPKAPS 230.¢ [ 0.0 1 1 1.2000 ©.5000 a  vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CRSGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vhus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 239.0 0 0.0 1 1 1.2000 0.5000 a  vbue 28048 MCCULLGH 500.0 o 0.0 1 1 1.2000
R 0.5000 a vbul 1523¢ RUDD 230.¢ 0 9.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE S00.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING £00.0 o 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
‘
‘ Jo
‘
i
I
i
-120.00 !
Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 I Q.0 1 1 120.0000 — 55.5000 a fbus 14001 FOURCORN 500.0 4] 0.0 1 1 60.5000
-120.0000 & ang 14914 FCNGN4CC  22.0 o 0.¢ 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 £0.5000
~120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 58.5000 a fbus 18021 PALOVRDE 500.0 ¢ 0.9 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 55.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 g 0.0 1 1 120.0000 59.5000 a fbuso 15011 KYRENE 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 149851 WPHX CC1 13.8 4] 0.0 1 1 120.0000 -— 52.5000 a fbue 14005 WESTWING 500.0 o 0.0 1 1 £0.5000
CATSHV 2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

0.0
Time( sec )
5000 a vbus 1

EHV_voltages (500 kV)

Time ( sec

)

— 0. 4231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 & vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
e 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 6.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 18021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGE $00.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 Q 0.0 1 1 1.2000
. r 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotorangles €0.50 Frequencies (500 kV)
M H - T T T T T i
i H i b i i
! | i
i
; i
: i
i
I
- ]
N
&
‘ , .
! ! i
Time( sec ) . Time( sec )
-120.0000 a ang 14903 CHOLLA4  22.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 §0.5000
~-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 . 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 £0.5000
-120,0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 500.0 a 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 0 0.0 1 1 120.06000 - - 59.5000 a fhus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 - . 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60,5000
CATSHV_2018HS final.sav
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

109 of 124
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1.20 1.20
i
;
: "
44 : 1
L
il
i
0.50 / 0.50 :
0.0 5.0 0.0 5.0
Time( sec . Time( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 i) 0.0 1 1 1.2000 0.5000 a vbus 14001 500.0 ) 0.0 1 1 1.
. P 0.5000 a wvbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 500.0 o 0.0 1 1 1.
G.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 500.0 o 0.0 1 1 1.
0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 500.0 0 0.0 1 1 1.
0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 500.0 o 0.0 1 1 1.
0.5000 a vbug 14005 500.0 o 0.0 1 1 1.
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50 ‘ ‘
| . | | i
! : i i
| | |
|
‘ ~
4
—
-120.00 i 59.50
0.0 5.0 0.0 5.0
Time ( sec . Time( sec ) .
-120.0000 a ang 14903 22.0 0 0.0 1 1 120.0000 —— 59.5000 a fbus 14001 500.0 o 0.0 1 1 6€0.
-120.0000¢ & ang 14914 22.0 0 0.0 1 1 120.0000 e nn 59.5000 a fbus 14003 500.0 o 0.0 1 1 60.
-120,0000 2 ang 15981 26.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 15021 500.0 o 0.0 1 1 0.
-120.0000 a ang 14931 24.0 o 0.0 1 1 120.0000 - 0 £9.5000 a fbus 26048 500.0 o 0.0 1 1 60.
-120.0000 a ang 14541 15.5 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 500.0 o 0.0 1 1 60.
-120.0000 a ang 14851 13.8 4] 0.0 1 1 120.0000 [—— 59.5000 a fbus 14008 £00.0 o 0.0 1 1 60.
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018
Page 1
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WesgtConnect Case
0 ARIZONA voltages (230 kV) 10 EHV_voltages (500 kV)
1l
14
.
0.50 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 D] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO S00C.0¢ 4 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 4 0.0 1 1 1.2000
0.5000 a vbus 15207 XYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vhus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vhus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 , .
/ : i ‘ I
i H
7 ANUEN .. s
R T R --.“’ A e DR o
73
, RNV e *
{
i
|
| !
-120.00 : ‘ | 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 © 0.0 1 1 120.0000 rev— 52.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
s e -120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 i 1 120.0000 e Ew 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - - £9.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-- -120.0000 a ang 14931 PRLOVRD1 24.0 0 6.0 1 1 120.0000 - - 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
[Eep— -120.0000 a ang 14941 SAGUARCL 15.5 0 ¢.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 4] 0.0 1 1 6€0.5000
[ -12¢.0000 a2 ang 14951 WPHY CCl1 13.8 0 0.0 1 1 120.0000 - » 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 6€0.5000
CATSHV_2018HS_final.sav
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

i
L~ -..-‘__: i I B g M SRS
T
H
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;
0.50 ! 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 —— 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
e 0.5000 a vbul 14221 PNPKAPS 230.0 [ 0.0 1 1 1.2000 T 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 - 0.5000 a vhus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15011 INE 500.0 0 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotorangles
120.00 60.50
i | i
i i i
|
|
i
———
. —
!
-120.00 ; 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 — £9.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
. -120.0000 a ang 14914 FCNGN4CC  22.0 19 0.0 1 1 120.0000 v oun £9.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- = -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - = 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- - -120.0000 a ang 14531 PALOVRDL 24.0 o 0.0 1 1 120.0000 - 59.5000 a fbus 26048 MCCULLGH 500.0 ] 0.0 1 1 60.5000
- -120.0000 a ang 14941 SAGUAROL 15.5 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCl 13.8 o 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS final.sav .
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120.00

0 ARIZONA voltages

(230 kV)

Time ( sec

0.5000 a vbus 14231
0.5000 a vbul 14221
0.5000 a vbul 14203
0.5000 a vbus 15207
0.5000 a vbul 15230

Rotorangles

sasaao
ceococa

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

cceoae
s05bo
[reyeyere
[epmeyeyn

i
|
}
b

0.0
Time ( sec
ooo vbus

D.5 a 14001
0.5000 a vbus 14003
0.5000 a  vbus 15021
0.5000 a vbus 26048
0.5000 a vbus 15011
0.5000 a vbus 14005
Freguencies

]
=
g
51
i
A
E
combmoo

comooc

18]

cococoo
ooboboo
[ESe—_
[EYSE——

Time ( sec )
o ang

0.0

Time ( sec )
5000

[T
N
S

— -120.0000 14903 o o o : 1 1 ———— 59. a fbus 14001 FOURCORN 500.0C 0 0.0 N 1 1 60.5000
. -120,0000 a ang 14914 0 o 0.a 1 1 e 55.5000 a fbue 14003 NAVAJOC 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 15981 ] a a9.0 1 1 - 55.5000 a fbue 15621 PALOVRDE 500.0 o 0.0 1 1 &0.5000
-120.0000 & ang 14931 0 ¢ o.a 1 1 - - 59.5000 a fhus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14941 5 Q o.a 1 1 - - 55.5000 a frus 15011 XYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 8 o 9.0 1 1 - » 58.5000 & fbus 14005 WESTWING 500.0C 0 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case
0 ARIZONA_voltages (230 kV) 1 20 EHV_voltages (500 kV)
P
4 i
I
!
PR S S NS T AU _ }
% ‘ §
0.50 ; 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 19 ¢.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
e 0.5000 a vbul 14221 PNPFAPS 230.0 @ 9.0 1 1 1.2000 re . Q.5000 a  vbus 130023 NAVAJC 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 a 0.0 1 1 1.2000 - 0= 0.5000 a  vbus 18021 PALOVRDE 500.0 o 0.0 1 1 1.2000
-- 0.5000 a vbus 15207 KYRENE 230.0 o ¢.0 1 1 1.2000 - 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
[E— 0.5000 & vhbul 18230 RUDD 230.40 4] 7.0 1 1 1.z000 [E— 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Freguencies (500 kV)
120.00 : 60.50 ‘ ‘ -
; i . i i I
I N H H I
! ‘ ; ‘ ;
_— - I i i '
I i i
! \
|
|
[
|
R ,,,’,,, ,_: ‘ R S
! 1
|
|
|
L Lo
|
B | ‘ m I .
i ; i
_ w , , d_ . :
, .
; | |
! ! o B
N o
; ! I
= |
- - + |
|
-120.00 ‘ 59.50 \ |
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
-120.0000 & ang 14903 CHOLLA4 22.0 o ¢.0 1 1 120.0000 — 59.5006 a fbus 14001 FOURCORN 50C.0 o 0.0 1 1 60.5C00
-120.0000 & ang 14914 FCNGN4CC  22.0 L] .0 1 1 120.0000 “aan 59.50G0C a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 - - 59.5000 a f{bus 15021 PALOVRDE 500.0 o 0.0 1 1 6€0.5000
-120.0000 & ang 14831 PALOVRDL 24.0 Q 0.0 1 1 120.0000 - . 5%.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14941 SAGUARQL 15.5% a 0.0 1 1 1l20.0000 - - E%.5000 a fbus 15011 RENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCl 13.8 Q Q.0 1 1 120.0000 - E4.EGG0 a  fbue 14005 WESTWING 500.0 o 0.0 1 1 £0.5000
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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a:stab_2018_GEN_GIL.chf c:\chf
113 of 124
Thu Jan 22 10:57:28 2009




.20

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA voltages (230 kV)

.50

EHV_voltages

(500 kV)

114 of 124

Time ( sec ) . Time ( sec ) .
— 0.5000 a vbus 14231 WESTWNGW 230.0 1 0.0 1 1 1.2000 — ©.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbul 14221 PNPKAPS 239.0 [ 0.0 1 1 1.2000 I 0.5000 a vbus 14003 NAVAJC 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 239.0 o 0.0 1 1 1.2000 - - 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 Q 0.0 1 1 1.2000 - . 0.5000 a vbus 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbul 152390 RUDD 230.9 [ 0.0 1 1 1.2000 - 0.5000 a vbus 15011 KYRENE 500.0 ] 0.0 1 1 1.2000
— 0.5000 a vbus 14005 WESTWING 500.0C o 0.0 1 1 1.2000
Rotorangles 6050 Frequencies (500 kV)
120.00 : : -5 - ‘ ‘
i i I i
! ‘ i
i | ! ‘
H i
- |
1
i
;
e
i
|
|
\
Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14503 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59%.5000 a fbus 24001 FOURCORN 500.0 ] 0.0 1 1 60.5000
" . -120.0000 a ang 14914 FCNGN4CC 22.0 Q 0.0 1 1 120.0000 59.5600 a fbue 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
120.0000 a ang 15981 NAVAJO 1 26.0 a a.Q 1 1 120.0000 £8.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-2120.0000 a ang 14931 PALOVRD1l 24.0 ] 6.0 1 1 120.0000 56.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 0 o.0 1 1 120.0000 55.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 13 0.0 1 1 120.0000 55.5G00 a fbus 14005 WESTWING 500.0 o 0.0 1 1 §0.5000
CATSHV 2018HS final.sav
CATS HV BASE CASE for 2018 HS
Page 1
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ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

7
|

EHV_voltages (500 kV)

b
0.50 0.50 N i :
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 ©0.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 g 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.8000 a vbus 15207 KYRENE 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 4] 0.0 3 1 1.2000
0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 : 60.50 i
- |
L _ pum— B
A |
v
{
H H
-120.00 ; I 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 5%.5000 a fbus 14003 NAVAJO 500.0 e 0.0 1 1 60,5000
-120.0000 a ang 15981 NAVAJG 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4 0.0 1 1 60.5000
~120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 £9.5000 a fbus 26048 MCCULLGHE 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14941 SAGUARCL 15.5 o 0.0 1 1 120.0000 £9.5000 a fbus 15011 KYRENE £00.0 0 0.0 1 1 €0.5000
-120,0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
CATSHV_2018HS final.sav
CATS HV BASE CASE for 2018 HS
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0 ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

. 1.20
[
RS R 7 - — = il
1 i
H
u i
i
A T H
p
4]
.
:
0.50 ' 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
—— 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
anaa 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 & vbus 14003 NAVAJO 500.0 o 0.0 1 1 1l.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
-m . 0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
Prr— 0.5000 a vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 6.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50 .
i : ] . 7
i i
;
IR SN T I . ?
Rt B O e i MR T ,.s\
&?""
s
;
H
i
‘
1 |
| |
-120.00 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 —— 9.5000 a fbus 14001 FOURCORN 500.0 ¢ 0.0 1 1 60.5000
120.0000 a ang 14914 FCNGNACC 22,0 o 0.0 1 1 120.0000 T 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
120.0000 a ang 15281 NAVAJO 1 26.0 0 0.0 1 1 120.0000 - 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 6€0.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 - . 59.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARCL 15.5 o Q.0 1 1 120.0000 - - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 14951 WPHX CCl1 12.8 ] 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 €0.5000
CATSHV_2018HS_final.sav
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ARIZONA voltages

(230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV_voltages

(500 kV)

117 of 124

Y
3 ;
0.50 : :
5.0 5.0

Time ( sec . sec .
—— 0. vbus 14231 WEST#NGW 230.0 a 9.0 1 1 1.2000 14001 .0 [} 6.0 1 1 1.2000
- 0. vbul 14221 PNPKAPS 230.0 Q 0.0 1 1 1.2000 14003 .0 o 0.0 1 1 1.2000
- 0. vhul 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 18021 .0 o 0.0 1 1 1.2000
0. vbus 15207 KYRENE 239.0 a 9.0 1 1 1.2000 26048 .0 o 0.0 1 1 1.2000
0. vbul 15230 RUDD 230.0 0 0.0 1 1 1.2000 15011 .0 o 0.0 1 1 1.2000
14005 .0 °© 0.0 1 1 1.2000

Rotorangles Frequencies (500 kV)
120.00 60.50
-120.00 58.50
5.0 0.0 5.0

e( sec . Time ( sec .
ang 14503 CHOLLA4 22.0 o 0.0 1 1 120.0000 —— 59.5000 a fhus 14001 .0 [ 0.0 1 1 £0.5000
ang 14514 FCNGN4CC  22.0 o o.0 1 1 120.0000 R 54.5000 a fhus 140023 Ng o 0.0 1 1 €0.5000
ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - = 59.5000 a fbus 15021 .0 ¢ 0.0 1 1 60.5000
ang 14931 PALOVRDL 24.0 [ 0.0 1 1 120.0000 - . 54.5000 a fbus 26048 .0 o 0.0 1 1 €0.5000
ang 14941 SAGUARO1I 15.5 [ o.0 1 1 120.0000 - - 55.5000 a fbus 15011 .0 4] 0.0 1 1 €0.5000
ang 14951 WPHX CC1 13.8 4] g.0 1 1 120.Q000 - 55.5000 a fbue 14005 .0 o 0.0 1 1 60.5000

CATSHV_2018HS_final.sav
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2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA_ voltages (230 kV)

2009 APS Ten Year Plan

EHV_voltages

(500 kV)

118 of 124

0.0 5.0 0.0 5.
Time ( sec . Time ( .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 — 0.5000 a vbus .0 0 0.0 1 1 1.
aa . 0.5000 a vbul 14221 PNPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 & vbus .0 o 0.0 1 1 1.
0.5000 a vbul 14203 CASGRAPE 230.0 Q 0.0 1 1 1.2000 - 0.5000 a vbus .0 Q 0.0 1 1 1.
. 0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 - 0.5000 a vbus .0 o 0.0 1 1 1.
- 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 - 0.5000 a vbus .0 o 0.0 1 1 1.
- 0.5000 a vbus .0 o 0.0 1 1 1.
Rotorangles Frequenc (500 kV)
120.00 60.50
‘ ‘
—
;
-120.00 59.50
0.0 5.0 0.0
Time ( sec . Time ( sec .
w———— -120.0000 a ang 14903 CHOLLA4 22.0 4 0.0 1 1 120.0000 59.5000 a fbus .0 o 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 59.5000 a fbus .0 D] 0.0 1 1
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59,5000 a fbus .0 o 0.0 1 1
-120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 120.0000 59.5000 a fbus .0 0 0.0 1 1
-120.0000 & ang 14941 SAGUARQL 15.5 o Q.0 1 1 120.0000 59.5000 a fbus .0 o 0.0 1 1
120.0000 a ang 14551 WPHX CC1 13.8 0 0.0 1 1 120.0000 53.5000 a fbus .0 0 0.0 1 1
CATSHV_2018HS_final.sav
CATS HV BASE CASE for 2018 HS
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120.00

0 ARIZONA_voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

EHV voltages (500 kV)

]
H
B "'{~ e
| H . e a Tz
B ] YT
I - - Lo R i 1 A .-
. [ I P . oo -
- / P e e A ’ i )
G o9 ‘
/
¢ )
of KL
¢
* ul |
i N
I
ﬂ
N !
¥ “
E
Il
!
?
I
)
4
Time( sec . Time ( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 i) 0.0 1 1 1.2000 — 0.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGRAPS 230.0 0 6.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 15207 KYRENE 230.0 [ ¢.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 15230 RUDD 23G.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE E500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 5006.0 o 0.0 1 1 1.2000

60.50

T
| :

0.0

Time( sec
ang

ul
(@]
o

.0
Time ( sec )

119 of 124

-120.0000 a 14903 CHOLLA4 22.0 0 0.0 N 1 1 120.0000 — 59.5000 a fbus FOURCORN 500.0 o 0.0 : 1 1 &0.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 v aaa 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 - - 59.5000 a fbus 15021 PALOVEDE 500.0 o 0.0 1 1 €0.5000
-120.0000 2 ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 - . 5%.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 &€0.5000
-120.0000 a ang 14941 SAGUARO1 15.5 0 0.0 1 1 120.0000 [E—— 59.5000 a fbus 15011 NE 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14851 WPHEX CCl 13.8 0 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 ] 0.0 1 1 60.5000
CATSHV_2018HS final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

ARIZONA_voltages (230 kV)
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EHV_voltages (500 kV)

=

|
0.50 0.50
0.0 5.0 0.0 5.0
Time({ sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
] 0.5000 a vbul 14221 PENPKAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
e - 0.5000 a vbus 15207 KYRENE 230.0 ¢ 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGE 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRE] 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
12000 Rotorangles 60.50 Frequencies (500 kV)

. : - - . T T

i H i i

| i |
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Bl N~ P S i D NS Sy b '
A
-120.00 ! 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 — 59.5000 a fbus 14001 FOURCORN 500.0 ) 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 D] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 2&.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4 0.0 1 1 £0.5000
-120.0000 a ang 14931 PALOVRED1 24.0 0 0.0 1 1 120.0000 £9.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUARO1 15.5 Q 0.0 1 1 120.0000 - - £9.5000 a fbus 15011 E 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 - 59.5000 a fhus 14008 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

1.20

EHV_voltages

(500 kV)
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0.50 ! 0.50 !
0.0 5.0 0.0 5.0
Time ( sec . Time ( sec
— 0.5000 a vbus 142131 WESTWNGW 230.0 a 0.0 1 1 1.26000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
s ww 0.5000 a vbul 14221 PNPFAPS 230.0 ] 0.0 1 1 1.2000 0.5000 a  vbus 14003 NAVAJO 500.0 ° 0.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 "] 0.0 1 1 1.2000 0.5000 a  vbus 18021 FALOVRDE 5C0.0 o 0.0 1 1 1.2000
0.5000 & vbus 15207 KYRERE 230.0 Q 0.9 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
0.5000 & vbul 15230 RUDD 230.0 Q 0.0 1 1 1.2000 0.5000 a  vbus 18011 KYRENE 500.0 ° 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTWING 500.,0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 ‘ 60.50
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-120.00 | ; ! 59.50
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec )
-120.0000 a ang 14803 CHOLLR4 22.0 Q 0.0 1 1 120.0000 — 55.5000 & frue 14001 FOURCORN 500.0 0 0.0 1 1 60,5000
~120.0000 a ang 14814 FCNGN4ACC  22.0 aQ ¢.0 1 1 120.0000 as s 5%.5000 a fbue 14003 NAVAJO 50G.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 ¢.0 1 1 1z20.0000 - = 59.5G00 a fbus 15021 PALOVRDE 500.0 a 0.0 1 1 6€0.5000
-120.0000 a ang 14931 PRLOVRD1 24.0 o Q.0 1 1 120.0000 -m 56.5000 a fbue 26048 MCCULLGH 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 14941 SAGUAROL 15.5 [ 6.9 1 1 120.0000 [ 84.5000 a fbue 15011 KYRE] 500.0 ) ¢.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 a ¢.0 1 1 120.0000 - 5%.5000 a fhue 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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ARIZONA voltages (230 kV)

2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case
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0.50 0.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec .
— 0.5000 a vbu 14231 WEBSTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
as e 0.5000 a vbul 14221 PNPKAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4] 0.0 1 1 1.2000
- - 0.5000 a vbul 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 4] 0.0 1 1 1.2000
-- - 0.5000 a vbus 15207 KYRENE 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 4 0.0 1 1 1.2000
[r— 0.5000 a  vbul 16230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 4 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
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-120.00 ! 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 $.5000 a fbus 1400, FOURCORN 500.0 0 0.0 1 1 60.5000
. -120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14931 PALOVRDL 24.0 o 0.0 1 1 120.0000 £9.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60,5000
- - -120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CCI 13.8 0 0.0 1 1 120.0000 - 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
CATSHV_2018HS_final.sav
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ARIZONA_voltages

(230 kV)

2009 APS Ten Year Plan

2018 Heavy Summer WECC/WestConnect Case

EHV_voltages (500 kV)

1.20 1.20
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0.50 0.50 i !
0.0 5.0 0.0 5.0
Time ( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a  vbu: 13001 FOURCORN 500.0 1] 0.0 1 1 1.2000
PR 0.5000 a vbul 14221 PNPFAPS 230.0 0 0.0 1 1 1.2000 0.5000 a  vbug 14002 NAVAJO 500,0 o 6.0 1 1 1.2000
- = 0.5000 a vbul 14203 CASGRAPS 230.0 ¢ 0.0 1 1 1.2900 0.5000 a  vbus 15021 PALOVRDE 500.0 a 0.0 1 1 1.2000
- . 0.5000 a vbus 15207 KYPENE 230.0 9 9.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 o 0.0 1 1 1.2000
- - 0.5000 & vbul 15230 RUDD 230.0 aQ 0.0 1 1 1.2000 0.5000 a  vbue 15011 KYRENE 500.0 o) 0.0 1 1 1.2000
0.5000 a  vbus 14005 WESTWING 500.0 o c.0 1 1 1.2000
Rotorangles Freguencies (500 kV)
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-120.00 i 59.50 1 : ‘
0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec .
— -120.0000 a ang 14903 CHOLLA4 22.0 ] 0.0 1 1 9.5000 a  fbue 14001 FOURCORN 500.0 0 0.0 1 1 €0.5000
e -120.0000 a ang 14914 FCNGN4CTC  22.0 Q 0.0 1 1 52.5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 60.5000
- m ~120.0000 a ang 15981 NAVAJO 1 26.0 @ 0.0 1 1 59.5000 a fbue 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
- . -120.0000 a ang 14931 PALOVRD1 24.0 Q 0.0 1 1 59.5000 a fbus 2€048 MCCULLGH 500.0 0 0.0 1 1 60.5000
[ -120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 59.5000 & fbus 15011 RENE 500.0 o 0.0 1 1 60.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 4] ¢.0 1 1 56.5060 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2018 Heavy Summer WECC/WestConnect Case

0 ARIZONA voltages (230 kV)

EHV_voltages (500 kV)

124 of 124
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0.0 5.0 0.0 5.0
Time( sec ) . Time ( sec .
— 0.5000 a vbus 14231 WESTWNGW 230.0 a .0 1 1 1.2000 0.5000 a vbul 14001 POURCORN 500.0 o 0.0 1 1 1.2000
- - 0.5000 a vbul 14221 PNPKAPS 230.0 a 6.0 1 1 1.2000 0.5000 a vbus 14002 NAVAJO 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 14203 CASGPAPS 230.0 0 2.0 1 1 1.2000 - 0.5000 a vbug 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
- 0.5000 a vbus 15207 KYREHE 230.0 Q 0.0 1 1 1.2000 - . 0.5000 a vbusg 26048 MCCULLGH &00.0 o 0.0 1 1 1.2000
- - ©0.5000 & vbul 15230 RUDD 230.¢ 1J 9.0 1 1 1.2000 - - ©.5000 a  vbus 18011 KYRENE 500.0 o 0.0 1 1 1.2000
- ©.5000 a  vbus 14005 WESTWING 500.0 o 0.0 1 1 1.z000
Rotorangles Frequencies (500 kV)
120.00 : 60.50 : ‘
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-120.00 59.50
0.0 5.0 0.0 5.0
Time ( sec ) . Time ( sec ) .
— -120.0000 a ang 14903 CHOLLA4 22.0 o Q.0 1 1 120.0000 —r—— 5%.5000 a fbug 14001 FOURCORN 500.0 0 0.0 1 1 €0.5000
.e . -120.0000 a ang 14914 FCNGN4CC 22.0 o 0.0 1 1 120.0000 s 56.50D0 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- 120.0000 & ang 15981 NAVAJO 1 26.0 ] e.0 1 1 120.0000 - o= 55.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.Q009 -- - 55.5000 a fbus 26048 MCCULLGH 500.0 o 0.0 1 1 60.5000
- 120.0000 a ang 14941 SAGUAROL 15.5 e 0.0 1 1 120.0000 - 58.5000 a  fbue 15011 KYRENE 500.0 o 0.0 1 1 €0.5000
- 120.0000 a ang 14951 WPHX CCl 13.8 4 0.0 1 1 120.0000 - 59.5000 a fhus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
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